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Portable Electric Steam 
Radiator with thermostat 
control and indicator light. 
21 inches high. Made with 
“Slenderized”’ sections. 





Burnham's have only normal 
foundry losses on these !, 
inch slenderized castings. 





venting. This is due both to the nature of Linoil and 
to the small amount required to get cores of the 
necessary strength. Use Linoil to reduce gas blows. 





Linoil cores produce little gas and are extremely free- 


A. F. A. Convention and Exhibit in Milwaukee, 


ABVing 


Good Cores 


Pictures of everyday work of 
Zanesville, Ohio, Radiator Plant of 


Burnham Boiler Corporation 


SLENDERIZED RADIATORS constitute a large percentage of 
the castings of this foundry. Core columns measure only 
l4 inch in diameter and metal walls are poured 4 inch in 
thickness. No wires nor other reinforcements of any kind 
are used in these cores, and breakage is almost negligible. 


For actual size of sections 
and cores, note 18” rule in 
picture to left. 
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For March 


Events Reveal 
New Economie Problems 


VENTS of tremendous importance to industrial 

America are transpiring with such rapidity that 

clear insight into future business trends is diffi- 
cult. Debate on proposed “reforms” in the judiciary 
hardly was well underway before much new legisla- 
tion, including a new NRA, definitely was predicted. 
During the first week of March, interest centered in the 
Pittsburgh district where the steel industry provided 
most significant developments in labor relations. Al- 
most immediately following wage increases, prices of 
most iron and steel products were boosted, and a further 
strengthening of prices on these materials probably 
will follow shortly. 

What immediate effect will these and other develop- 
ments have upon the foundry industry? While many 
foundries have been operating on a 40-hour week for 
some time, the remainder of the industry probably will 
move at once in that direction. Authorities seem to 
agree that further wage and salary increases are in- 
evitable. As previously mentioned, prices of raw mate- 
rials have risen and will go higher. Therefore, an im- 
mediate increase in the price of all classes of castings 
is mandatory. Estimates indicate an increase of from 
10 to 15 per cent will be necessary immediately to meet 
only apparent production and material costs. The 
foundryman who fails to solve this problem of proper 
pricing of castings now surely is welcoming commer- 
cial disaster. 

At the same time, the foundry industry as a whole 
should benefit from experience of previous NRA days. As 
we move toward more extensive governmental control, it 
appears that once again trade associations will be the 
mouthpieces of all classes of industry. As before, those 
industries best organized with strong trade associations 
will command and receive the most satisfactory treat- 
ment at Washington. It is fortunate that the three fer- 
rous branches of the foundry industry have well organ- 
ized trade associations led by officers with vision, cour- 
age and ability. The steel and malleable organizations 
are receiving splendid co-operation from their respec- 
tive branches, and are in position to render maximum 
service in the future. Undoubtedly the society in the 
gray iron branch should prove a vital necessity to the 
industry in the days to come. As a matter of protection 
for the immediate future, that organization should have 
the co-operation and support of all captive and jobbing 
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gray iron foundries in the United States. Organization 
efforts also should be undertaken in the nonferrous 
foundry field. 


Should Know the Handbook 


"T° WO years ago the American Foundrymen’s asso 
ciation published the Cast Metals Handbook, follow- 
ing intensive work of many association committees em- 
bracing several hundred of the metallurgical and tech 
nical leaders of the foundry industry. The book repre- 
sents the first authoritative treatment of the entire field 
of engineering properties of cast metals, and provides a 
marked service to designing engineers, professors in 
engineering schools, buyers of castings and to every 
foundry in the country producing quality castings 

Some consideration is being given to revision and a 
new edition. Remarkable progress in the improvement 
of castings produced by all branches of the industry 
necessitates continual study and work on the part of the 
many companies and individuals who have given will 
ingly of their time, experience and knowledge that the 
industry as a whole might benefit. This work will go 
forward under the able direction of association officers. 

Conversations here and there leave the impression 
that foundrymen themselves have not taken full ad- 
vantage of the opportunities offered through the pub- 
lication of the handbook. It is doubtful if the data pre- 
sented in that publication is being used by many of 
those teaching design in the engineering schools. Older 
handbooks with physical properties at least 20 years out 
of date still are being quoted in the class room. Not all 
designing engineers are familiar with the properties 
available in castings today, although they may have 
copies of the handbook. 

Responsibility for properly selling the 
offered by the Cast Metals Handbook certainly rests 
with the individual members of the industry. Before 
work is well started on a new edition, some concerted 
effort should be made by foundrymen to encourage the 
adoption and use of this unbiased reference made avail- 
able by the national association. It might not be a bad 
idea to check with customers as well as the nearest en 
gineering college to see if the handbook is available and 


facilities 


most of all, is being used. 
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Fig. 1 (Above)—Molds are provided with dry sand 

pouring basins. Fig. 2 (Below)—Showing method 

of molding, coring and gating long bushings and 
sleeves 


HE Frank Foundries Corp., operating a 

I gray iron foundry in Davenport, Iowa, and 
another gray iron foundry across the river 

in Moline, Ill., has pursued a policy for many 


years which basically may be described as work- 
ing on the long pull. The Davenport shop dating 
back to 1898 is devoted to the production of a 


miscellaneous line of general jobbing castings 
within a weight limitation of approximately 10 
tons. The Moline foundry established in 1915, 
and enlarged on several occasions falls under the 
classification of specialty or production § sho} 
where duplicate castings of various kinds are pro- 
duced in large volume and where the weights 
range from a few ounces to approximately 200 
pounds. In this foundry also the majority of 
the castings are poured from special alloy iron. 
At present the output of both foundries of the 


Frank corporation is approximately 100 tons per day. 

Present description is confined to some of the features 
in the Moline foundry where the management, over a 
period of years, has concentrated on the development of 
business among customers who require some _ special 
quality in their castings, wear resistance, heat resistance, 
pressure proof, or other special physical property out- 
side the range of ordinary gray cast iron. 

This feature of supplying a quality product attracts 
many classes of castings that other foundries consider 
undesirable on account of the exacting special require- 
ments that involve an unusual amount of planning, se- 
lection and utilization of raw materials, and close su- 








win Difftieult Jobs 


By PAT DWYER 


pervision. The organization chart through which the 
foundry functions is shown in Fig. 11. 

Dealing with customers, particularly new customers, 
the company emphasizes the fact that it is not merely 
attempting to sell them so many tons of cast iron. It is 
furnishing the raw material needed in their product. The 
foundry endeavors to handle its part of the job in a man- 
ner that will permit the customer to produce a satis- 
factory article that in turn may be disposed of at a profit 
and meet the requirements of the ultimate consumer. 
Briefly, the practice conforms to the Rotary ideal, an ideal 
founded on sound business principles, and incidentally on 
principles that pay dividends to the practitioners. 





_ 
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Fig. 3 (Above)—Every man has his own favorite 

stance for pouring. Fig. 4 (Below) The dry sand 

ring core is held temporarily in the cope by two 
light clamps 


In addition to well defined positive policies 
the company also has adopted several very defi- 
nite negative policies. For example, the com- 
pany will not solicit business, or accept orders 
from a prospective customer whose credit rating 
is not satisfactory. It is claimed that when a 
‘ustomer does not or cannot pay his bills in 30 
lays, a foundry ceases to function as a foundry 
and must function as a bank. The customer is 
aotified that the foundry does not want to enter 
the banking business. Furthermore if the cus- 
tomer cannot pay the account in 30 days the 
foundry has no setup which will permit a con- 
tinuation of making the castings. 

No orders for castings are accepted unless 


the account shows a definite profit. As a general 


rule the company does not solicit or accept busi- 
ness solely on a price basis. Where a shopping 
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Fig. 5 (Above)—Through a well equipped laboratory, close 

control is exercised over both raw materials and finished 

product. Fig. 6 (Below)—Joints on half sleeve cores are ground 
to a true surface 


customer is more interested in price than in quality, 
or where the mature judgment of the company ex- 
ecutives indicates that their plant, methods and fa- 
cilities are not in a position to be of service in sup- 
plying a better product, the company is not interested 
in any inquiries. Selling effort is confined to cus- 
tomers whose business will be of mutual benefit. 

All raw material is purchased to close specification 
and inspected before acceptance. This eliminates 
one of the many variables which confront any manu- 
facturer in his attempt to turn out a perfect product. 
Special and routine testing of raw material and prod- 
uct are conducted in a well appointed laboratory, part 
of which is shown in Fig. 5. Carbon determinations 
are made according to standard practice in approxi- 
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mately 8 minutes in a small electric furnace where a 
stream of oxygen is passed through the sample in a 
tube at a temperature of 2300 degrees Fahr. The 
oxygen combines with the carbon as CO, and ther 
passes through a container filled with a soda asbestos 
compound. The container is weighed before and 
after the operation. Increase in weight represents 
carbon dioxide which when multiplied by 27.27 and 
divided by the weight of the sample represents the 
percentage of total carbon in the iron. In this par- 
ticular instance a table of values posted near the ap- 
paratus eliminates the necessity for multiplication and 
division. 

Sand from various sections of the foundry is tested 
on apparatus made by the H. W. Dietert Co., Detroit 
In this manner close control is maintained over the 
permeability, green and dry strength and moisture 
content. 

Close Tolerance Is Maintained 

A typical instance of the close tolerance demanded 
on the castings and the effect of the sand in maintain- 
ing accuracy is illustrated in a clutch plate casting. 
Inspection of several castings showed a slight recession 
from a true straight line across the cope face. By a 
process of elimination, diagnosis of this defect indicated 
that the sand on the cope face was too tight with the 
result that a sufficient amount of air was held in 
compression long enough to form a slight depression 
on the cope face of the casting. On ordinary castings 
the slight inaccuracy would not be noticed. In this 
instance where the machine finish was confined to a 
single grinding operation, the castings were rejected. 
Substitution of a coarser, more permeable grade of 
sand in the cope solved the problem. 

Meticulous care observed in every detail to insure 
accuracy is typified in the method employed in making 
test bars for checking transverse and tensile strength. 
The bars, circular in cross section conform to standard 
A. S. T. M. specifications 1.20-inch diameter and 21 
inches in length broken for transverse test on supports 
18 inches apart. Foundrymen generally are familiar 
with a potential hazard to accuracy when these bars 
are molded and cast vertically, in a one-part flask or 

molded and cast horizontally in a 

- two-part flask. In the first in- 

7 stance, on account of the stati 

pressure, the bar may be larger 

in diameter at the bottom than at 

the top. In the second instance a 

slight ridge or fin along the part- 

ing line introduces a variable fac- 
tor. 

Both of these factors have been 
removed in the method employed 
ns in the Frank foundry. Two solid 
patterns are mounted in a follow 
board and the drag of a two part 
flask is rammed in the usual man- 
ner and (Please turn to page 89) 
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By DAN 


Secretary-Treasurer, American I 


This discussion was presented at the recent joint 


foundry practice meeting held in Birmingham 


TOUGH old foundryman, some 20 years ago, 

looked up from his grimy pile of blue prints, 

wiped away the sweat of honest mental labor 
and observed a young engineer, fresh from knowledge 
halls and starry eyed with eagerness. 

“What do you want, son?” he said. 

“Well, sir, I'd like a job,” the eager one said, “I'm 
a graduate from the state college.” 

Restraining a perfectly natural impulse to say, “take 
mine,” the foundryman inquired, ““What made you want 
a foundry job?” 

“I’ve watched foundrymen work for a long time,” 
he said, “and it always looked to me like you didn’t 
have to know much to be a foundryman.” 

Naturally, this is fiction. A foundryman has to know 
a lot to handle his job. And no college graduate ever 
confessed that he didn’t know much particularly if he 
was a product of our engineering schools. 

Is business rebuilding as it comes out of the depres- 
sion? Is the foundry business getting set to tackle its 
problems, and what are they” 

Nationally industry faces a shortage of men, with the 
spectre of unemployment still stalking the land. All in- 
dustry has the further twin problems of production and 
exchange—not distribution. The man who invented 
this word distribution must have had a license from 
the Amalgamated Red's propaganda office. We don't 
distribute goods—-yet we exchange what we make for 
the products of others labors. Col. Chevalier of Mc- 
Graw-Hill says if we eradicate this distribute thought 
we've gone far in solving all your public problems. 

Next is a balanced budget, no less important to the 
small manufacturer than to the national government. 
And an unbalanced budget—take in $1 and spend $2 
is just as fatal to either a business or a government. 
Just quicker in the former case. 

These problems are all foundry problems. They con- 
ern the owner, his superintendents, foremen, metal- 
lurgists and all down the line to the laborer that 
vrestles scrap. 

Is business rebuilding as it comes out of the depres- 
sion? Is the foundry business? 

What about plant and machinery? What of man- 
ower ? 
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y of Ways 


M. AVEY 


‘oundrymen’s Association, Chicago 


The foundry industry is made up of thousands of 
plants. Some are departments of other types of manu- 
facture. The jobbing foundry has the worst end of the 
stick. 

It is recognized that 3 good years must provide the 
means to meet declining business and loss in 5 that are 
bad. The foundry, whether captive or jobbing, must 
garner enough to carry over. Most certainly the shop 
that sells castings must have profits. 

Consider the matter of proper equipment to replace 
that which is junk and to buy newer types that make 
for economy in use. Replacing obsolete machinery is 
a prime necessity in good times. 

The administration apparently does not this 
problem with much concern. On a purely nonpolitical 
basis, nothing of greater damage to jobbing foundries 
could have been concocted than the excess reserves tax. 
It compels by taxation a policy that piddles away 
earnings in dividends and penalizes saving for invest- 
ment in plant replacement. But what can we do about 
that? Not much, although apparently a few in Congress 
feel that some exception should be made to set aside 
and credit money actually expended on machinery and 
plant purchases. 

Representations were made to Washington to show 
that the foundry industry is ill equipped. It is much 
worse off than in 1914 and would be crippled in event 
of war demand. This fact was directed to the attention 
of some lawmakers with the suggestion that this condi- 
tion existing in all heavy industry—vital in event of 
unexpected war requirement, should warrant the remis- 
sion of tax upon enough reserve funds to provide ma- 
chinery purchases. The further thought that RFC 
look with favor on loans to foundries—-favoring such 
types of manufacture over the concoction of cosmetics 
or the weaving of silk hose—and with the same intent 
of bolstering, preferentially, the probably primary and 
secondary war service requirements, met with no en- 


view 


couragement. 

But why worry about what we can't control? Let’s do 
a bit of concentrated worrying on the things we can 
fix——perhaps. 

Timidity, born of panic, still governs in pricing cast- 
ings. With higher prices all about, with shortage of 
men, increasing costs and enough hand writing on the 
wall to give old Nebuchanezzar indigestion, if grass 
didn’t, some foundries still (Please turn to page 92) 











Bed Used for 


Many Castings 


By JOHN D. BABBITT 


ETHOD of molding the casting shown in the 
accompanying illustrations at the foundry of 
the Willsea Works, Rochester, N. Y., recently, 
presents many interesting features. A rush order for 
100 of these castings was received for a plate glass 
polishing unit. Only one pattern was available and 
it was believed that two or three castings per week 
represented the limit of output. However, by adopting 
the method shown in the accompanying illustrations 
the order was completed at the rate of 9 per week. 
Three drags, two circular and one square, were 
utilized. No copes were needed as the mold was made 
almost entirely in dry sand cores. The cores were 
held down by flat plates clamped to the upper flanges 
of the drags. 
Three cast iron ring plates of rather heavy section 
were cast, faced on one side and a recess turned to 
fit the core print on the center of the pattern. A bar 


across the center of the ring plate was drilled in the 


=i tt 
eal f iio ied | center for a spindle. A sweep mounted on this spindle 
made the first, or permanent bed and afterward was 


Above—Mold in different stages of construction. Center—Cover 


core and finished moid. Bottom—Front and back of casting 














used for checking this bed each time it was used. 

The ring plate was leveled on the floor and the 
drag placed in position after which a permanent bed 
was formed of a strong dry sand facing, containing 
about twice the usual amount of pitch and gravel. The 
three beds served to complete the entire order. The 
bed was trimmed on the edge to suit the contour of 
the pattern. A wall of about 6 inches of green sand 
was rammed on the outside edge of the pattern. This 
was the only green sand used in making the mold. 

In starting each job the molder cleaned up the per- 
manent bed, trimmed away all the crumbled sand and 
checked the accuracy of the bed with the spindle and 
sweep. The pattern then was placed on the bed, green 
sand was tucked under the edge, rammed up to the 
top of the pattern where a parting was made. The 
pattern then was removed. The large center bottom 
core then was placed in the recess provided in the 
base ring for that purpose as shown in Fig. 1. The 
remaining cores which formed the drag part of the 
mold then were placed in their proper position on 
the permanent bed. These cores and all the others 
required for the mold were so nicely made that one 
was reminded of the Biblical narrative covering the 
building of Solomon's Temple. It was built 
made ready at the quarries so that there was no 
sound of hammer nor axe, nor any tool of iron heard 
in all the building or its surroundings. 


of stones 


Fig. 2 shows the mold with most of the drag cores 
in place and with the large hub covering core in the 
center. The other side of this core is shown in Fig. 
4. Several cover cores for the ribs are shown on the 
edge of the flask in Fig. 2. The mold with nearly all 
cover cores in position is shown in Fig. 3. With all 
the cores in position a bed of sand was placed on top 
of the cores and a covering plate was rubbed down 
to a bearing and then clamped to the flange of the 
flask. On the square drag shown in Fig. 5, individual 
plates were adjusted over the corners. 
placed over the center. 

Fig. 
metal, with the exception of the weight over the cen- 
ter. A long runner basin conducted the metal to a 
central sprue which passed through the central cover 
4 and part way through the lower center 
the 
connected with six radially disposed horizontal gates, 

The 
s-inch except- 


A weight was 


5 also shows one of the molds ready for the 


core Fig. 


core in the drag. In this lower core sprue was 
three of which may be noted in Fig. 1. 
was 8 feet in diameter, wall thickness 


ing around the center where it was 1 to 1's-inches. 


casting 


Average weight of the castings were 2200 pounds and 
pouring time 50 seconds. The entire order of 100 was 
completed without the 
full measure of credit is due the patternmakers, core- 
makers, molders, helpers and foremen, also the man 
at the spout who provided hot ones as required. 


loss of a single casting. A 


In Africa They Have a Name for It 


By JAMES FARRON 


ERHAPS it was a coincidence 

things happen in the foundry—but George knows 

what he knows and he is not telling every person. 
Certainly it was extraordinary. Even after the lapse 
of 30 years and a varied foundry experience, I am not 
prepared to say positively that there is no such thing 
Maybe not and then again may be 
Well, here, read for yourself and draw your own con- 


merely queer 


as a hoodoo. 
clusions. 

After a long sea voyage I was glad to feel the solid 
earth once more under my feet when I landed in Cape 
Town, South Africa, early one October morning in the 
year 1900. My ultimate destination was Johannesburg, 
1500 miles in the interior, but I had plenty of op- 
portunity to admire beautiful Cape Town before I 
could proceed to Johannesburg several months later. 

All the seaport towns were crowded with refugees. 
The Boer war had everything tied in a hard knot. 
I was too young for military service and had no choice 
but to sit still and wait. 

The warring factions still were active and furnished 
many thrills during our 5-day journey to the greatest 
mining town in the world, a city whose very founda- 
tions rest on the great gold reef. Here I was ap- 
prenticed in a foundry and remained 6 years. 

The small brass foundry was operated by a hard 
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working gentleman from Alabama, whose duties were 
to get out the orders. The duties of his partner were 
to bring in the orders. The general run of work in- 
cluded bronze bearings, gears, pipes, and various other 
castings which come into use in the maintenance of 
a gold mine. 

As second apprentice my duties were to help the 
melter, a Matabele Kaffir, black as ebony, but 
could speak English very well. In a 
learned sufficient of his dialect 
in his own tongue. 
and 
to the hoodoo. 

This particular pattern—an 
pipe—came in one day to be cast in phosphor bronze. 
George did not look with favor on this 
not backward in branding it a hoodoo from the time 
the pattern came into the shop until the casting was 
completed. Whether by native 
things just came about, never 
George was right. 

The from a 
bottom half bedded in the floor. The was 
made from skeleton core boxes. The whole procedure 
was extremely interesting and instructive to a novice. 

Attending four pit furnaces (Please turn to page 86) 


who 


few weeks I 


to converse with him 


On rare occasions he became ex- 


cited used no other, and that brings us down 


S-shaped, 2000-pound 
job, and was 


whether 
but 


instinct or 


will be known 


mold was made skeleton pattern, the 


core also 

















Cast Camshafts and Crankshafits 


Possess 


Many Advantages 


By FRED J. WALLS 


International Nickel Co., New York 


This is the first of a series of two articles ab- 
stracted from a paper presented by the author at 
the Feb. 9, 1937 meeting of the New England sec- 
tion of the Society of Automotive Engineers. The 
second article will appear in a forthcoming issue. 


UR old conception of cast iron as being an un- 

reliable, weak, brittle metal has been changed 

by the coordinate efforts of engineers, metallur- 
gists, and founders. We now have a versatile material 
possessing virtues in designs where dependability and 
durability are primary requisites. 

The crankshaft which converts the reciprocal motion 
from the power producing factors of an internal com- 
bustion engine into rotary action, and the camshaft 
which controls these factors must be reliable and eco- 
nomical to an extent equal to the wrought materials 
which they have replaced, if they are to be adopted in 
modern production. 


Large Quantities Now in Use 


It is evident from the quantity now in use and the 
present daily consumption that both of these important 
parts made from cast material are performing satis- 
factorily. 

It would require a lengthy volume if one were to 
cover in detail the development of cast cams and cast 
cranks, but any statement should not be acceptable un- 


less it pays tribute to those foundrymen, metallurgists 
and engineers whose foresight, courage, and continued 
experimentation have made the present volume pro- 
duction a pleasant reality. The Campbell, Wyant & 
Cannon Foundry Co., the Caterpillar Tractor Co., the 
Ford Motor Co., and many others justly deserve words 
of praise for their contributions in elevating cast fer 
rous materials to the status which they now enjoy. 

The natural question which production engineers ask 
is, “What are the factors that justify the substitution of 
cast materials for forged materials in camshafts and 
crankshafts?”"’ These factors may be classified under 
the following general headings: Economy, engineering 
design, and material characteristics. 


Changes Are Made Readily 


From the standpoint of economy the initial outlay is 
considerably reduced in the casting process as com- 
pared to the forging process. Pattern costs, as a rule, 
will be several times less than the cost of a die, and in 
the cost of new designs where changes are sometimes 
found necessary, pattern changes are readily made 
while changes in dies are usually difficult, if not im- 
possible to make. 

Expensive forging equipment and heat treating fur- 
naces are not needed for cast materials. Reduction in 
machining costs made possible by the use of cast ma- 
terials has been described in the literature quite exten- 
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ively and need not be touched upon in this discussion. 

From the standpoint of engineering design it may be 
aid that the engineer has been presented with possi- 
jilities which he has often dreamed of, but which could 
ot be carried out in forging designs. By the casting 
rocess it is possible for him to locate his counter 
veights and control gravity centers at those points 
where his mathematical calculations show they should 
placed. 

Crank pins, bearings, and checks may be cored out, 
hus eliminating a great deal of unnecessary weight, 
which is often expensive to remove from a forging. 
By proper design this elimination of weight often times 
increases the engine output by the reduction of physical 
forces. 

The improvements in characteristics of cast mate- 
rials through the use of alloys, metallurgical control of 
melting operations, improved molding conditions, and 
technical control in the foundry have taken the guess 
work out of the casting process and made the uniform- 
ity of production more certain and dependable. 

Better knowledge of the physical properties of this 
improved material is probably the most important fac- 
tor pertaining to the substitution of cast materials for 
forgings. This has been brought about through organ- 
ized research and unlimited practical tests. 

Outlines List of Qualities 

The physical properties which are so essential in cast 
cams and cast cranks may be summed up as follows: 
Rigidity, wear resistance, torsional strength, fatigue 
strength, and damping capacity. I wish to touch brief- 


ly on a few of these properties which are being quite 


thoroughly explored at the present time. 

It is evident, if one reviews the literature, that the 
fatigue properties of high strength cast irons have not 
been explored sufficiently to set up, as an engineering 
standard, an endurance limit having a definite ratio 
with respect to tensile strength. This factor has been 
established tentatively by various investigators as rang- 
ing from 40 to 50 per cent of the tensile. However, re- 
cent investigations seem to indicate that the endurance 
limit of the 50 and 60 thousand pounds per square inch 
class irons can be assumed to be 50 per cent of the ulti- 
mate tensile strength. There are further indications 





Table I 


Crankshaft Iron Properties 


Ni-Mo 
3386 


rype 


Ni-Mo 
Heat No. 333 


3387 


“upola 
3.06 
2.17 


0.62 


Furnace Cupola 
Total carbon 3.04 
Silicon 2.07 
Manganese 0.45 
Nickel 2.03 1.70 
Molybdenum 0.34 0.62 
Brinell hardness number 277 241 
Tensile, pounds per square inch 52,450 52,900 
Modulus, pounds per square inch 18.27 x 10* 18.45 x 10* 


Fatigue limits 
Smooth, pounds per square inch 
Notched, pounds per square inch 


27,000 
23,500 


27,500* 
25,500* 


Fatigue ratios 
Smooth 
Notched 


0.515 
0.45 


5905 
0.157 


0.52 
0.49 
6205 
0.212 


Transverse strength (pounds) ) 
Transverse deflection (inches) 


*Approximately. 











that the structure and chemical composition have an 
important bearing on the endurance limit. Fig. 1 shows 
results obtained on a_nickel-molybdenum 
made in a crucible. 


gray iron 

If it is true that the endurance limit varies linearly 
with the tensile strength, then we may conclude that 
an iron having a tensile strength of 50,000 pounds per 
square inch has an endurance limit of about 50 per cent, 
or 25,000 pounds per square inch. Therefore, an iron 
having a tensile strength in the neighborhood of 70,000 
pounds per square inch would have an endurance limit 
of approximately 35,000 pounds per square inch. 


Cast Iron Sensitive To Notch Test 


The sensitivity to notch effect on cast iron has been 
reported to show a reduction in the endurance limit of 
from 5 to 25 per cent, depending somewhat on the shape 
of the notch. Two notch fatigue tests using a square 
notch, as I will later outline, show a reduction in the 
endurance limit of approximately 10 per cent, which is 
considerably lower than that exhibited by steel. 

It is this low sensitivity to notch effect that places 
cast iron in a position to compete with a material whose 
higher initial strength and endurance limit, in a smooth 
specimen, is reduced to the same level, or even lower 
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Fig. 3— Composition and 
fatigue data on a _ nickel- 
molybdenum cast iron. Fig. 
4—A device for determining 
the damping capacity 
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when square corners, notches, grooves and stress con- 
centrating centers such as oil holes are introduced in 
the casting. 

Fatigue tests on two different nickel molybdenum 
gray irons made in the cupola are shown in Figs. 2 and 
3 with the composition and other physical properties 
of these irons. The tests on heat No 3387 are now in 
progress, the curves cannot be drawn definitely. 
However, we do know that the endurance limit of the 
smooth bar is approximately 27,500 pounds per square 
inch and the limit of the square notched bar is at least 
25,000 pounds per square inch as shown in Table I. The 
gray iron test specimens were cut from arbitration bars 
in a section half-way between the center and the edge, 
and are a modified Moore type having over all a length 
of 3 7/16 inch, a maximum diameter of 0.480 inch at the 
shoulders and a reduced section of 0.300 inch diameter. 


So 


Notch Projected on Microscope 


The test section is cut to a radius of 353/64 inch. 
The notched specimens have a square notch which has 
a width of 3/16 inch and a reduced section of 0.300 
inch (maximum section is 0.480 inch). The squareness 
of each notch is observed on the microscope by project- 
ing its shadow on the ground glass before testing. The 
tests were conducted in R. R. Moore rotating beam ma- 
chines revolving at 1750 and 3500 revolutions per min- 
ute. Graphic presentation of results of these tests is 
shown in Figs. 2 and 3. 

Damping capacity is defined as the amount of work 
dissipated into heat by a unit volume of the material 
during a completely reversed cycle of unit stress. It 
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Torsional properties 


kinetic energy and measured in inch pounds per cubic 

















is the energy lost in the conversion of potential into inch per cycle. The specific (Please turn to page 83) 
TABLE I 
‘ e —_ > — . ; r ’ ‘ ° 
Chemical Analyses and Physical Properties of Test Specimens 
CHEMICAL ANALYSIS 
Heat No * 5 Ni ( Mn Other 
9907 3.32 1.54 1.06 *0.6 
Q90% 3.19 1.43 "04 "0.6 
BHD0 93 1.3 181 "0.6 
S568 3.2e va 1.20 0.51 0.6 
9910 3.24 1.41 1.30 0.21 0.43 
3342 3.20 1.20 1.50 "0.6 0.42 Mo 
3372 2.76 2.07 1.57 0.75 0.69 Mo 
R613 2.39 1.77 1.80 *0.7 0.72 Mo 
SHOG 2.56 1.37 1.97 0.72 0.72 Mo 
*Approximatel)s 
PHYSICAL PROPERTIES 
Arbitration Bar Permane 
rransverse Test Ultim te rorsion Tests Shearing Angle l nal 
12-Inch Span Arb rensile Prop Yield Ultimate Modulus of of Twist Proportiona 
Stress Detlectior Bar Strength Limit Stress Strength Elasticity Degrees Limit to Ul 
Heat Ne in Lbs in Inches BHN in PSI in PSI PSI PSI PSI x 10°° Per Ir mate Strengt 
9907 1525 0.17 212 38,600 16,980 30,580 50,250 5.40 3.82 0.338 
52,300 120 
9908 3700 0.13 212 39,280 18.200 33,380 54,450 5.50 3.68 0.334 
53,000 0.70 
S550 3515 0.11 331 $1,400 0.000 37,000 57.900 9.33 2.51 0.346 
58,000 2.20 
S5OS 1720 O.15 248 10,000 17.600 34,700 54,200 5.15 5.36 0.324 
13.950 34,350 54,600 5.825 2 68 0.255 
55,300 2 RO 
9910 1540 0.16 212 36.860 20.600 31,290 19,500 5,138 3.83 0.416 
17,000 2.10 
334% 5500 0.19 241 13,420 19,400 37,000 58.800 6.215 1.92 0.330 
54,200 2.10 
4372 6090 0.18 55 54.100 15.780 410,000 74,000 7.16 5.61 0.213 
16,980 44,000 84,500 7.00 4.60 0.201 
8613 5210 0.12 293 50,500 47,900 63,500 63,500 8.84 1.92 0.754 
17.400 72.000 72,000 8.13 2.05 0.659 
S606 5380 0.15 293 51,390 33,980 62,700 75.700 7.56 1.15 0.449 
10,100 64,800 70,600 7.11 1.25 0.568 
v0 THE Founpry—March, 1937 
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culating costs of individual jobs in a foundry re- 
quires the application of considerable common 
business sense. The author presents a method of estab- 
lishing normal operations especially suited to the needs 
of jobbing foundries. 

The first consideration of the foundry executive is 
how to conduct his business so that he may get a Satis- 
factory return on his investment in land, buildings, 
equipment, inventory and accounts receivable. This in 
the face of the keenest and too often ignorant competi- 
tion. 

Foundrymen generally base their estimating data on 
normal operations, either by: 

A. Averaging actual operation costs over past years. 

B. Using tonnage shipped in periods of estimated nor- 
mal operation. 

C. Using an arbitrary per cent of tonnage shipped in 
best six months in last 10 years. 

D. Consideration of the physical capacity of the 
foundry to convert metals into shapes suitable for 


a claies am ot of a dependable basis for cal- 





the customers use. 
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EMPLOYES ON INDIRECT LABOR 


Common Sense Cost Estimatins 


By ALBERT 


Cost Cc 


K. GROVER 


msultant 


Gl EQUIPMENT VALUES 







Averaging actual operation costs over past years is 
an unsound basis, because the average is very likely to 
be different from actual conditions today. 

Using tonnage shipped in periods of estimated normal 


operation does not take into account the constant 
changes in types of castings from year to year. For in- 
stance 1926 might be considered a normal year and the 
production have been 50 pounds per molder day. Where- 
as the foundry might now either by increased efficiency 
of its men or by having a different type of casting in 
the sand, produce 700 pounds per molder day. Neither 
does this basis take into account the variations in 
weight produced by different molders in the same day 
or by the same molder on different days. 

Using an arbitrary per cent of tonnage produced in, 
best six months in last 10 years lends itself to the same 
irregularities in production per molder day, as the use 
of estimated normal operation. 

Consideration of the physical capacity of the found- 
ry to convert metals into shapes suitable for the cu 
tomers use, eliminates these inaccuracies and irregu- 
larities of job costs caused by changed operating con- 
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ditions as well as changes made in the product. 

The following represents a simple and yet effective 
way to establish normal operation for a small jobbing 
gray iron foundry. The same procedure can be used 
in larger foundries because the casting problems of the 
large foundry, serving the same kind of customers, is 
the same as the small foundry. 


Floor Area Serves as Basis 


The building is first laid out into departments repre- 
senting the nature of work in each, as indicated in Fig. 
1. The floor area is determined for each department, 
and subdivision. This area serves as a basis for de- 
partmentalizing: 

Depreciation on Buildings 

Taxes on Buildings 

Insurance on Buildings 

Interest on Investment in Buildings 

Repairs on Buildings 

Heating Cost 

Lighting Cost 

Building Maintenance (Janitor, Watchman, Supplies, 

etc.) 

Each department and subdivision is then “manned,” 
assigning to each a sufficient number of employes to 
utilize the area and equipment to capacity for the regu- 
lar established working hours in the day. Blue disks on 
the chart represent employes on direct labor and red 























The utility value of equipment in each department 
and subdivision is determined and used as a basis for 
allocating: 


Depreciation on Equipment 

Taxes on Equipment 

Insurance on Equipment 

Interest on Investment in Equipment 

The black rectangular spots on the chart represent 
these equipment value-ratios between departments and 
subdivisions indicated by the size of the spots. 

Having established the capacity to produce on a 
sensible basis for costing individual jobs, estimates for 
pricing jobs reflect today’s operating conditions there- 
by enabling the foundryman to meet competition in- 
telligently. 


Forms Are Made Up Readily 


Operation cost sheets are prepared for each depart- 
ment and subdivision of a department, by determining 
a fair normal, annual charge for each cost element in 
agreement with the area, equipment values and em- 
ployes shown on the layout chart. Table I shows the 
form used. The same form is used for the other molding 
subdivisions. Forms for other departments differ 
slightly to accommodate variances in distribution bases, 


etc. 


Estimating procedure on a time basis as indicated in 
Fig. 2 is as follows: 


disks represent indirect labor employes. 1—-Indicate customer name, date, pattern number 
Fig. 2—Estimating procedure on a time basis 
METAL cos?f 
COST ESTIMATE 
a Dea 
bustoner = % Pig Market Cost of Pig Iron 
[ 1 ImMix. $15. $16. $17. $18 $19. $20. § 21. 
Pattern No. Description of Casting | rs) 81 
1 64 
20 87 
30 89 
QUANTITY = Molds 50 Pieces per Mold 2 Pieces __ 100 20 292 
EQUIPMENT = Patt Metal Plask Mood —— 50 95 
q r 6rnm — —— ys .97 
70 1.00 
MELTING = Weight Iron in Mold 1231 @ 26g cut. —_.3 | 20) 60 a-03 
90 ° 
| CORES Top Piecea_l00O Time 5 Labor __ 3200 | 400 1.08 
Bottom ° 2° 2 " __ 4,80 ' 
| * 7 7 | 
—— 
| "_— * — | 
OVERHEAD = Rate —90¢ fetal Time —13 Amt. 11.70 19150] stems « Por ext. 26¢ 
OH Rate Amt. G.- Per direct Labgr Hour 90¢ 
MOLDING - Molder's Time 16 Rate 85 Labor 13,60 83 _ 13.28 } —— ie 1° e > ® 
| Helper's . . as : ; 7 ” 2 : : > * ’ 
; ; 5 ~— ts 
io a + 201 85! " " ae " « . 
| 7 7 . a a ° 
| | 5 , @e 
| CLMANING = Barrel Cleaning 100dr | 3 | 80 . o 
~ Grinding Time ll labor __5.50 J CLEANING = Barrel Pleaning per owt. 38¢ 
" eT a a = Chippigg per hour 
rime ~ a ‘ - Brushing “* "* 
| — ee - | -Grinfing " ” 40¢ 
| - ene ~= =o pnd 4 , 
OVERHEAD = Rete _40¢ Total” J) Amount 4,40 9 9) 
TOTAL 63 | 28 
Allowance for Defective Castings 2% PROFIT 
CONVERSION COST Investe@d Capital 
lagd # 10,000 
PROFIT 15% on invested capital Add 1,7 % Bai ldings 70,000 
£quipment 60,000 
OTHER OPERATIONS Inventory 6,000 
Accounts Receivable 4,000 % 150,000 
Pattern Work Time 1p Labor 1.20 oH —- 
} 
—— a oe Desired Profit (One Year) 
| Titterest on Investment (Already in Cost) 
| Operatiig Profit @ 10% on Invested Capital $ 15,000 
MATERIALS = Metal 40 % Pig Iron Used $_20 ™ " © . . 22, SOC 
Delivery Cost a" ° 30,000 
Ht | Conversion Cost 
| | Labor # 72,000 
T T Burden 120,000 § 192,000 
| Betimated By SELLING PRICE - Estimated yt 84 179) Percent to edd to conversion cost of esch job. 
| alae = Obtained || __85 | 00 | 15K sa Rie 
lj | 2% =" 1S.& 























description of casting, number of molds, pieces per mold, 


number of castings, description of pattern and flask 
equipment at top of estimate sheet. 


2 


A. 


Estimate: 

Weight of iron in mold. 

Time to make necessary cores for job. 

Molders and helpers time for job. 

Cleaning (except barrel) time for job. 

Per cent to allow for defective castings. 

Time to be required for extra operations such as 
pattern work, machining, etc. 

Per cent of profit on invested capital. 

Per cent of pig to be used in melt and price of 
pig. 

Delivery cost (if any). 


Make Up the Estimates 


These estimates may be determined either from rec- 
ords of costs of the same or similar patterns previously 
produced, or by employes qualified by actual foundry 
experience, designated for the job. 


3—Calculate: 


A. 


B. 


H. 


-Melting cost at cost per cwt. determined by di- 
viding normal weight of iron melted by normal 
cost of melting department. 

Core labor cost at current wage rate of workman 
qualified to make this particular kind of core. If 








Table I 
- ‘ ‘ 
Operation Cost Sheet 
Molding Floor No. 3 
- Capacity 
90% s0% 70% 60c 
Area 468 ft. 468 ft. 468 ft. 468 ft. 468 ft 
Equipment value $600 $600 $600 $600 $600 
Operator—-Hours 2400 2160 1920 1680 1440 
Burden 
Depreciation 
axes 
Insurance 
Interest on Investment 
Repairs—Buildings 
Equipment 
Patterns 
Electricity—Light {n actual practice, costs are ex- 
Power! tended against each of these 
Heating accounts to give the totals 
Supplies—Fuel shown below 
General 
Metal Analysis 
Employe Insurance 
Indirect Labor 
Supervision 
Share of Office Salaries 
Stores Exp Patterns 
General 
Total $1900 $1800 $1700 81600 $1500 
Cost per Hour 79.2¢ 83.3c 88.7 95.3c $1.04 








of good castings at different percentages of pig 
iron to total iron melted and at various prices of 


pig iron. 


Estimating procedure on a tonnage basis follows: 




















the work is to be done on a piece-work basis, 1 Indicate customers name, date, pattern number. 
multiply the number of cores to be made by description and such other (Please turn to page 80) 
piece rate. Where there is 
more than one core required, 
calculate each one separately. MELTING  TROM Sinan : 
Core burden at normal hourly | 
Yield in Good Cast. Cost per owt. % Pig 
rate. ot 92.22 In Mix.| ¢ 15.| g 16. | $ 17.| 9 18. | 19.| g 20. |g 22. 
. ‘ 20 1.12 ) 61 } 
Molding labor and burden in 30 “14 ~ m 
ail 40 055 20 87 
same manner as coremaking. 50 — 30 y 
. co 37 40 -92 
Barrel cleaning at cost per cwt. 7 a 50 ‘95 
. ° 2 as 80 28 60 / 97 
determined by dividing normal 90 25 x Ay + 
. 80 ‘ 
weight so cleaned by normal po | re 
. . 00 Ue 
cost of operating tumbling bar- uz J 1.08 
rels, COST ESTIMATE a 
. , . . = — _ COREMAKING 
Grinding, chipping and brush SSTHMTED CceT CF saw Gray Tren Cacti 4 , 
. » : . MELTING + 4 Lyeld Tn good, tings Day's 40g | 50g | We | 0g | We | WO" 
ing labor and burden in same --~ St fay te poses | pe | oe | oe [oe | oe | oe 
B > ~ ; MOLDING <0 ie . 300 4 ] $5.15 | | / 
manner as coremaking. --- -_ By man ~~ ‘| 5-15 
Allowance for defective cast- —" 3000 9 50 ¢ man eo 3-15 
: ¢ re "Oo , ADD FOR SCRAP 2% ms ‘ 2.2 
ings at percentage (already comumenen Game + a re | oo 
3 . — j ADD PROFIT 15 % om invested capital 11.7% . 7 
set) of total cost of melting, i, i P =r « ' 1.72 
. : ; lean- METAL COST 40 % d@ in mixt a 
coremaking, molding and clean METAL COST _40.% weed in mixture with pig tron|@ 420 5 ste. | 
ing. SELLING PRICE “7 
. } 7 “wou ING 
Profit at a predetermined per- Ly. pan . 
. De 45¢ | S5¢ | S5¢ | 75¢| B5¢ | 98 
centage on conversion cost ek | tiem | ten | wim | ten | mee | toe 
3 : 308 ‘4 | #4.53] 
that will (if made a part of = “2 
° . . ~ - = — 500 2.72 
the selling price) return the eT cco \ pe 
desired profit on invested capi- — —— + 700 1.94 
Invested Capital 300 1.70 
tal. nd 10 go 1.51 
# 10,00 
<< ; Buildings 70,0@ 1000 1.36 
Patternwork, machining, etc. in Equipment 6,00 |} Lote jh 
. Inventory 6,008 
Same manner as coremaking. Accounts Receivable 4,008 9% 150, 000 | MARREL CLEANING 
Metal at cost per cwt. of good (os or om 
r a : Desired Profit (One Year) 
castings as indicated by tables Interest on Investment (Already in Cost) = 
: Operating Profit 10% on Invested Capital $ 15,000 | CHIPF INQ, BRUSHT ‘ I} 
prepared to show cost per cwt. . " i 8 3° S00 Day's | aog Tse | Soe | sea] Gor] Ge 
- . 20%" ~ ~ 30, 000 Prod. Man Wen | Men Man = Man | Man 
2 500 # $1.92 
Conversion Cost 600 1.& 
Fig. 3—Tables reduce clerical cost — % 72,000 700 1.37 
120,000 § $192,000 = 2-30 
Percent to add to conversion cost of each job. 1000 “96 
10% Profit 7.7% 1100 87 
as 11.7% 1200 % 
20% 15. eto. 
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Mi.waurxes Avuorrorium 


LANS for the exhibition of foundry equipment 
P an supplies in connection with the convention of 
the American Foundrymen’s association in Mil- 
waukee, May 3 to 7, indicate a record breaking display. 

With more than 75 classifications of machines and 
materials presented by nearly 200 firms, a greater vari- 
ety of interest will be offered than at any previous 
show held in connection with the annual meetings of the 
association, according to a report from headquarters in 
Chicago. In number of exhibits, the show will exceed 
the Detroit exhibition held in 1936. Although the facili- 
ties available have limited to some extent the size of a 
few individual displays, the total space occupied will be 
greater than in 1918 and 1924, the two previous years 
when foundry exhibitions were held in Milwaukee. 

Manufacturers are selecting the newest of their lines 
of products and concentrating upon the educational ad- 
vantages which this show will afford to foundrymen 
who use this oportunity to scan, study, compare, and 
acquire those items of equipment 
or supplies to meet their urgent 
needs. 

The complete facilities of the 
Milwaukee auditorium will be util- 
ized. These include the Main arena, 
Juneau, Kilbourn, and Walker halls 
on the upper level and Mechanics 
hall on the lower floor. The latter 
will be devoted to operating exhibits 
demonstrating the practical use of 
various types of machinery. Partic-- 
ular attention is being given by ex- 
hibitors this year to setting forth 
operating economies in molding, 
coremaking, melting, handling and 
conveying, and cleaning operations. 
the 


level, 


STORAGL SPACE 


Realizing situation created 
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Milwaukee 
Show 
Approaches 


Record 


by a shortage of man-power, these aids to 
production and labor saving afford a most 
valuable active demonstration for the entire 
foundry industry. Emphasis also is placed 
upon plant housekeeping, ventilating, light- 
ing, and all those factors contributing to 
make the individual foundry a more attrac- 
tive place in which to work. 

A point of significance underlying the plans of exhi- 
bitors of the 1937 show is a definite interest manifested 
in machinery replacement. Plant extension, the re- 
placement of out-of-date machinery, and new plant con- 
struction, have served to stimulate equipment builders. 
In consequence the foundryman visiting the exhibition 
at Milwaukee may evaluate his own present facilities 
and learn of new equipment and materials affording 
definite operating economies. 

With all of the wide range of activities afforded by 
the combined convention and exhibition, full opportun- 
ity will be given to visitors to study the exhibition in de- 
tail. The opening hour for the exhibition has been set 
for 1 p. m. Monday, May 3, and the exhibition halls will 
remain open until 10 p. m. that night. On all other 
days, the hours will be from 8:30 a. m. to 5 p. m. with 
the exception of Friday, May 7, when the exhibition 
closes at 1 p. m. (Please turn to page 78) 
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Upper Left—Floor plans of Main arena, Juneau, Kilbourn, and Walker halls on upper 
Below—Booth arrangement for Mechanics hall on lower floor 






































Runner Basin 


Is Set 
Above the Mold 


WING to the comparatively limited field in which 
they are used, the demand for dryer shells, and 
paper making machines of which they form 

an important part, is not so extensive as in the auto- 

agricultural or 


which 


motive, transportation, mining, any 


of several other industries in castings 
play such an important part. 
facture of these dryer shells, long, hollow 


rolls, is confined to a small number of foundries. 


major 
Consequently the manu- 
iron 
Nat- 
urally over a period of years a special technique has 
for their production. The 
from 1 to 5 feet in diameter and 
Thickness of the heaviest wall 


cast 


been developed castings 


range in size from 
6 to 27 feet in length. 


is not much more than an inch. 


Metal Should Be Clean and Solid 


Specifications for one of these castings are rather 
exacting. Tensile and transverse strength are not the 


most important factors, although the iron designed to 


meet the other requirements automatically shows 
fairly high strength in both these particulars. The 


most important feature in one of these castings is that 
the metal shall be clean and solid throughout, capable 
of resisting steam pressure and of finishing to a pol- 
ished surface. 

Considering the many theories held on the proper 
manner of introducing metal into a mold and further 
theories on the behavior of metal in a mold, it is 
interesting to note that the practice developed by the 
cast iron pipe makers, a practice regarded as stand- 
ard over a long period of years, has been found the 
most satisfactory of any method attempted in gating 
and pouring dryer shell castings. The mold is set up 
on end and the metal from a circular basin drops into 
the mold through a number of small pop gates. The 
economical since no iron re- 
gates, it is self skimming, it 


method is simple, it is 
mains in the basin or 
fills the mold uniformly, it promotes the theoretical 
condition, progressive freezing of the metal from the 
bottom and consequently reduces the static pressure 
against the wall in the lower parts of the mold. Brief- 
ly, the method produces clean, solid castings and that 
feature in itself is sufficient commendation in the 
eyes of any foundryman, irrespective of any accom- 
panying merits or demerits. 

Local conditions and to some extent personal pref- 
erence of some individual in authority, usually decide 
March, 1937 
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Sketch showing runner basin in position above the mold 
cipal dimensions of mold are included 
Whether the molds and cores shall be made in dry 
sand or loam molds. In service the shells are sup 
ported by a hollow gudgeon or shaft at either end 
resting in suitable bearings. On the smaller sizes 


these gudgeons form an integral part of the casting. 
The larger sizes are cast open with an internal flange 
at either end. Later, in the machine shop the flanges 
are faced and drilled for attachment of the ends, slight- 
ly domed circular castings with a gudgeon in the cen- 
the outside. The lower internal flange is cast 
to size, but the 
accompanying illustration, is carried upward for from 
10 to 12 inches to serve as a sullage head and feeder. 
head 


ter on 
the upper flange, as shown at A in 


This extra ring or metal of course later is re- 
moved in the machine shop. 

Molds for the 
cast iron flasks of varying heights, machined parallel 
By suitable adjustment of the dryer 
shell pattern in the bottom section, it is 
that the correct number for given 
length of casting may be calculated readily. Each 
section of the flask is placed around the pattern on 
a jolt machine, filled with jolted, lifted off, 
blacked and placed on the oven car. In some in- 
stances several sections are built on top of each other 
In other in- 


smaller sizes are made in circula! 
on both flanges. 
apparent 


of sections any 


sand, 


while green and the joints slicked over. 


stances the joints are daubed (Please turn to page 77) 
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his department includes problems relating to 
metallurgical, melting and molding practice en- 
countered in making castings. Questions from sub- 
scribers addressed to the Editor of The Foundry will 
be answered by members of the editorial staff, sup- 
plemented where occasion requires by the advisory staff. 





Adding Chromium and Copper 
To Iron in the Ladle 


We have an inquiry for some small castings which 
must contain not less than 1 per cent chromium and 
0.25 to 0.35 per cent copper. Since these castings will 
be only a small part of our regular heat taken from a 
42-inch cupola, it is not practical to make a special 
charge for the castings, and we would like to know 
how the alloys can be added. We have two small brass 
furnaces iired with natural gas, and we wonder if it 
would be possible to melt a small quantity of the al- 
loys which would be added the regular pouring ladle. 


If your cupola practice is such that your molten metal 
comes down extremely hot, we cannot see any reason 
why difficulty should be encountered which would pre- 
vent adding the chromium and copper in the ladle, pro- 
vided that at least 100 pounds of molten metal forms 
the base for addition of the alloys. The procedure is 
to obtain ferrochromium ground to about 12 mesh size, 
and the copper either as shot or in thin sheet form or 
possibly as small size tubing. Approximately 26 ounces 
of 70 per cent ferrochromium and 6 ounces of copper 
will be required for 100 pounds of molten metal to pro- 
vide 1 per cent chromium and 0.30 per cent copper in 
the final iron. 


Get the ferrochromium as hot as possible—red hot 
by placing it on a shovel and heating it by any con- 
venient means such as holding it over the mixing ladle, 
over-iron pig beds, etc. Then the ladle in which the 
mixing is to be done is placed in front of the cupola and 
the bottom of it covered, say about a couple of inches 
or so, With molten metal. At that point, the red hot 
ferrochromium is brought over and allowed to slide off 
the shovel to the metal at the juncture of the cupola 
stream and the top of the molten metal. Addition of 
the ferrochromium should be gradual, and directing 
it to the juncture of the cupola stream and the metal in 
the ladle will insure the thorough and essential mixing. 
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When the ferrochromium is added, then the copper 
should be added, and the procedure will depend, of 
course, upon its form. If it is in the form of shot it 
should be added slowly with constant stirring of the 
bath to insure thorough incorporation. If the copper 
is in the form of sheets or tubing, it can be forced be- 
neath the surface by attaching it to the stirring rod. 
The essential point in adding copper is to stir it thor- 
oughly so that it goes completely into the solution. 


While it would be possible to melt the copper and 
ferrochromium in your gas fired furnaces, we do not be- 
lieve that the expense would be warranted due to the 
small quantities involved at any one time, and it al- 
most would be necessary to maintain a definite quantity 
of each available all through the day as apparently you 
desire to pour the alloy castings at various times dur- 
ing the day. 


Roll Composition Varies 


With Type of Cane 


We have an order for some sugar mill crusher and 
mill rolls and will appreciate information on the re- 
quired silicon and manganese content in these cast- 
ings. The crusher rolls must be hard and tough while 
the mill rolls must have an open grain to prevent slip- 
page of the cane. Formerly we have used a straight 
chilled cast iron wheel scrap mixture. 


Sugar mill rolls present a peculiar problem that is 
not present in rolls employed for rolling other materials. 
In the present instance if the crusher rolls are designed 
for use on Louisiana cane and if they are of the her- 
ringbone type, they can be made satisfactorily from 
Steel rolls have been found most 
Car wheel 
The grain 
One 


all car wheel scrap. 
satisfactory for Cuban or Porto Rico cane. 
scrap will not make satisfactory mill rolls. 
of the iron is too fine and will result in slippage. 
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prominent manufacturer of these rolls finds a south- 


ern basic iron most satisfactory for the purpose. The 
analysis shows approximately: Silicon 0.80 per cent, 
phorphorus 0.70 to 0.80 per cent, manganese 0.50 


per cent and sulphur under 
iron is quite brittle and in 
is easily broken. However, 
judged on this feature alone. 


0.05 per cent. This pig 
shipment and unloading 


the iron should not be 


For rolls, it is melted alone without any addition of 
other pig iron or scrap. The casting should be left in 
the mold for 3 or 4 days for self annealing. With suit- 
able construction the flask may be removed to leave the 
sand surrounding the casting. Loam molds, of course, 
are not disturbed during this period. Tools for turning 
and contouring these rolls should not be sharp. They 
should be slightly dull so that they may do a little 
tearing. The foregoing is predicated on the assump- 
tion that the rolls are large. Smaller rolls for grind 
ing sorghum, etc., are not so important. 


Refining of White Metals 
Requires Experience 


We desire to use some proportion of scrap which 
we can buy at a low price for our fabrication of white- 
metals. We would be obliged if you could indicate to 
us some chemical products for removing impurities 
from the scrap to obtain a sound metal. The white 
metals we use are composed of either about 24 per 
cent lead, 10 per cent antimony, 60 per cent tin and 
6 per cent copper; or about 80 per cent lead and 20 
per cent antimony. 


Your inquiry fails to reveal what use is made of 
the lead and tin base materials. Some of the white 
metals in scrap form contain zinc as an impurity, 
which is detrimental for certain types of service. To 
remove this entirely is difficult but most of it can be 
removed by applying sal ammoniac to the bath of 
molten metal, stirring thoroughly and skimming and 
repeating this procedure until the zinc content is re- 
duced. The sluggishness of white metals generally 
is due to the presence of oxides which may be re- 
duced to some extent by the use of a deoxidizing agent, 
the intelligent application of which is necessary be- 
cause one deoxidizing agent might prove more valuable 
in the case of one type of oxides whereas another 
would be preferable for the oxides of other metals. 
In the case of copper oxide, phosphorus is the pre- 
ferred reducing agent, while with iead or tin oxide, 
phosphorus tin sometimes is effective. 


It is the general practice of refiners of such metals 
to submit a bath of molten metal to repeated appli- 
cations of resin and agitation, which will insure the 
melted resin to contact with the oxides as they float 
to the surface. From this discussion it will be noted 
that to clear up a bath of white metals, one should 
have the experience that is found in the smelters who 
make a business of recovering these white metal scraps. 
Buying scrap metal that looks satisfactory without 


knowing its chemical composition presents chances 


of contamination by extraneous or undesirable ele- 
ments. 
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Describes Manufacture of 
Oilless Bearings 


Will you please give us information to 


what 
composition from which an oilless bronze bearing is 
made? 


as 


One method of making oilless bronze bearings is 
to turn spiral grooves in the bushing or drill small 
holes in the bushing and then fill the grooves or holes 
with a graphite paste which is baked in position. The 
other methods, which are similar except as to the 
form of the materials used, are proprietary processes, 
and involve the use of powdered materials, heat and 
pressure. 

One process employs finely powdered copper, tin, 
lead and graphite in metallic form which are mixed 
together in the desired proportions and then placed 
in a mold or die, and subjected to heat and high pres- 
sure. The other process is quite similar except that 
oxides of the previously mentioned metals are used 
and a sufficient excess of graphite is employed to re- 
form and still leave 
siderable graphite as such in the finished product. 


duce the oxides to metallic con- 

Still another method which might be employed for 
producing such bearings although they hardly could 
be termed bronze, involves the use of a thin graphite 
shell tube around which the _ backing 
poured. In that, usually a metal mold is employed 
and as soon as the metal solidifies, the casting with 
its graphite face is dropped into a bucket of lubricat- 
ing oil. 


or metal is 


The oil of course penetrates into the pores 
of the graphite shell. 


It is our impression that the latter two types of 
bearings are used only for small jobs such as in small 
motors, small automotive bearings, washing machines, 
vacuum cleaners ,etc. as they are comparatively fragile. 


Metal Fracture Alone Is Not 


Sufficient Information 


We are sending a section broken from a malleable 
casting which has been annealed. We have had drill- 
ings from this casting analyzed and reports showed 
0.77 per cent silicon (retested), 0.066 per cent sulphur, 
0.129 per cent phosphorus, 0.27 per cent manganese, 
and 1.01 per cent total carbon. How would you ac 
count for the appearance of the fracture of the sample 
sent to you in view of the analysis. We might say 
that the iron will stand fair twisting and bending, and 
when it finally breaks, it goes with a snap 


No one can diagnose troubles adequately from look- 
ing at fractures. The total carbon suggests consider- 
able decarburization but it is not stated how the sample 
was taken. No data on combined carbon are given so 
one can only guess that the white fracture was due to 
combined carbon. It might be due to intergranular 
brittleness of ferrite though the silicon and phosphorus 
are low for such a condition. The composition is not 
particularly abnormal unless there has not been great 
decarburization. Was chromium looked for? Only a 
guess is possible and that guess is that something un- 
usual happened in the annealing furnace. 






Soil Pipe Cores 
Cause Blows 


We are making soil pipe cast- 
ings up to 4 inches diameter and 
are having trouble with metal 
blowing from the cores. We shall 
appreciate your advice on the 
proper way to make the core, 
ramming of the mold, gating and 
risers, mixture and grade of iron. 


Green sand cores for soil pipe are 
made by revolving a cast iron barrel 
in a pair of suitable end supports 
While a thin stream of sand falls 
from a hopper 3 or 4 feet above 
The height of the hopper regulates 
the density of the sand, and since 
sand from various deposits varies 
to some extent in permeability and 
other characteristics, the proper 
height of the hopper on!y may be de 
termined by actual experiment. The 
sand on the completed core must be 
sufficiently hard to resist the pres 
sure of the iron, otherwise the cast- 
ing will be over weight, and will be 
thicker on the bottom than on the 
top. 

With some sands a single row of 
vent holes along the top of the arbor 
is sufficient. A small lug or other 
identifying mark on the end of the 
arbor shows where these vent holes 
are after the arbor is covered with 
sand and thus guides the molder in 
placing the core in the mold. Other 
sands are less open or permeable 
when rammed to _ the required 
density. In these instances the arbo) 
must be vented to a greater extent. 
Sometimes an additional row of vent 
holes on the bottom is _ sufficient, 
while in extreme instances it may be 
necessary to vent the arbor all ove) 
the surface. 

The vent holes may be drilled, 
but the ordinary practice is to form 
them on the core for the arbor with 

mall tapered cores or with small 
tapered chills. Soil pipe molds are 
made two in a flask with a long 
runner extending from end to end 
in the center. Shallow gates are 
spaced about 3 inches apart. Four 
sprues in the cope conduct the metal 
to the runner. In some plants metal 
is poured into the four sprues si 
multaneously from four hand ladles, 
Lut in the majority of instances a 
special ladle with four spouts is 
employed. The ladle is suspended 
from a monorail and the molds are 
laid down in a straight line on rails 
or concrete strips. 

Cope and drag of the flask are 
barred and no bottom boards are 
used. The sides of the flasks are 
tapered to reduce the amount of 
sand to a minimum. The iron must 
be melted and poured hot to pre- 
vent missruns and coldshuts. No 
risers are necessary. Any fairly soft, 
free flowing iron is satisfactory for 
these castings in which the approxi- 
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mate analysis is: Silicon 2.30 per 
cent, sulphur under 0.10 per cent, 
manganese 0.50 per cent, phos- 
phorus 0.60 per cent. In southern 
irons the phosphorus is higher, but 
in this particular instance that is 
rather an advantage. 


Stop Cracking Arms 
By Design Change 


We are enclosing blueprint of a 
brake wheel for a well drilling 
machine. This wheel is subjected 
to an unusual strain in stopping 
tools and cable in a deep well. 
The strain is so great that the 
wheel becomes red hot and as a 
result the spokes crack. The cast- 
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Instead of arms the wheel is webbed or 
plated top and bottom 


ing is poured from an iron mix 
ture of 75 per cent good machin 
ery scrap and 25 per cent pig iron 
of the following analysis: Silicon 
2.89 per cent, sulphur, 0.03 per 
cent, phosphorus 0.83 per cent, 
manganese 0.83 per cent. We 
shall appreciate your opinion on a 
suitable heat treatment, metal 
composition, change of design or 
any other factor that will pre- 
vent this casting from cracking 
in service. 

The unusual torsional strain 
coupled with the radical and inter- 
mittent changes in temperature con- 
stitute a severe strain on cast iron. 
For long continued service the wheel 
should be either all steel or a com- 
posite wheel, steel hub and arms 
bolted to a cast iron rim. The cast 
iron rim supplies the braking effici- 
ency, while the steel spider and bolts 
supply the strength and the neces- 
sary elasticity to resist variations in 
diameter due to changes in tempera- 
ture. The cost of this type of wheel 
naturally would be much _ higher 
than the plain type of wheel shown 
on your blueprint with flat curved 
arms reinforced by a rib in the cen 


ter top and bottom of each arm. 

If you are limited to a cast iron 
wheel we suggest the design shown 
in the accompanying illustration. 
The rim is connected to the hub by a 
plate or web top and bottom and six 
vertical arms as shown. In addition 
this type of wheel simplifies both 
patternmaking and molding. The 
pattern is a plain disk, while the 
interior of the mold is made up of 
six dry sand cores made from a 
single plain corebox. A _ circular 
print in the bottom of the box, a cor 
responding print held in place by a 
narrow strip attached temporarily 
to the top of the box, and a third 
print at one side of the box furnish 
bearings for disk cores which form 
the windows in the ribs between the 
cores, and in the top and 
vebs. 


bottom 
The present composition of 
the iron is fairly satisfactory. 


To Resist Pressure 
Under High Head 


What metal thickness would 
you recommend for cast iron pipe 
flanged at both ends, 7 inches in 
side diameter with wood lining 
'z-inch thick to be used under 
975-foot head. Kindly specify a 
suitable iron composition for 
these castings. 

Water pressure in a pipe under a 
975-foot head is 422 pounds per 
square inch, hence does not impose 
any undue strain on cast iron pipe 
of ordinary thickness and composi 
tion. From your statement we can 
not decide definitely whether the 
pipe is 7 inches inside diameter, 
wood lined to 6 inches, or, 8 inches 
diameter lined to 7 inches. Assum 
ing that the latter interpretation is 
correct the following dimensions and 
weights are given by a prominent 
pipe manufacturer: Standard length 
12 feet, thickness of flange 1's-inch, 
wall thickness of pipe 0.90-inch, ap 
proximate weight per length 1000 
pounds. 

Approximate analysis of the iron 
for these castings will show: Silicon 
2.00 to 2.20 per cent, sulphur 0.10 
per cent maximum, phosphorus 0.30 
te 0.70 per cent, manganese 0.50 to 
0.70 per cent. However, your atten 
tion is directed to the fact that cer 
tain differences exist between pipes 
manufactured on a closely controlled 
production basis in a foundry speci 
ally designed and equipped for the 
purpose, and a_ general jobbing 
foundry where the same nicety and 
accuracy of detail cannot be ob 
served. 

Further, you probably intend to 
mold and cast the pipes in a hori- 
zontal position and this involves a 
possible slight shifting of the core 
with a resulting inequality in the 
wall thickness. For that reason it 
may be advisable to slightly increase 
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the given wall thickness. The great- 
est care must be taken to produce 
a mold and core that will not cause 
the metal to flutter in the slightest 
degree. If the metal kicks or boils, 
even to a slight degree it will pro- 
duce defective areas in the casting. 
In many instances these defective 
areas are not visible upon casual in- 
spection, but become quite apparent 
when the pressure test is applied. 
The most satisfactory method of 
gating the casting is through a row 
of seven, %-inch diameter pop gates 
spaced about 12 inches apart on top 
of the pipe. 


Test Bar Results 
Not Uniform 


We are having considerable 
trouble in obtaining uniform re- 
sults in using 50 per cent steel 
scrap. Our present mixture is 
composed of 50 per cent rail butts, 
20 per cent returns (heavy), and 
30 per cent pig iron containing 
2.51 per cent silicon. In addition 
0.4 per cent manganese and 0.05 
per cent is added in the form of 
ferroalloy briquets. Our cupola is 
42 inches in diameter, but we only 
use 500-pound charges as the coke 
is weak. The metal has to meet 
a specification calling for 1.2-inch 
test bars to sustain a load of 2400 
pounds, and a deflection of 0.24- 
inch on 18-inch supports. Test 
bars are poured from one of the 
first five taps and from the ninth 
or tenth tap. The first bars are 
high in deflection and low in load, 
while the later bars are high in 
load and low in deflection. 


One of the points that struck us 
as unusual in your inquiry, was the 
mention of using only 500-pound 
charges in a 42-inch cupola. You did 
not state how much coke you are us- 
ing between charges, but if you have 
a melting ratio of between 1 to 7 or 
8, only from 65 to 70 pounds of coke 
will be employed. In our opinion 
that is not sufficient to provide the 
best results in a 42-inch cupola. As- 
suming that your coke weighs 32.5 
pounds per cubic foot (dense coke 
will weigh about 35 pounds per cubic 
foot), your present coke splits will 
occupy 2 to 2.15 cubic feet. A 42- 
inch cupola has an area of 9.62 
square feet, so that the coke will be 
from 0.208 to 0.223 feet, or from 2.5 
to 2.7 inches thick. According to the 
best practice, the coke should be not 
less than 4 inches thick. 

Hence, we believe that you should 
increase your iron charges to 1000 
pounds at least. If the coke will 
not support that load, it is advisable 
to obtain coke from another source. 
In melting steel scrap in such quan 
tities as you are, use of a mixing 
ladle which will hold two charges is 
almost obligatory if uniform metal 
is desired. That permits good mix- 


ing of the various components of the 
charge even though one may melt « 
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little faster than the other. Another 
point to watch is the height of your 
bed. Try it at about 36 inches above 
the tops of the tuyeres and note the 
results. Then raise or lower it un 
til hot iron is obtained on the first 
tap. 


Body of Valve Has 
Defect in Guide 


We are enclosing photographs 
of a 2-inch cast steel valve body, 
sawed apart after machining to 
show a cavity in the valve stem 
guide. This defect appears only 
in the rib on the drag side of the 
casting. The rib is 


inch high 




















———— 





View at joint of core showing position 
of vents 


and ‘z-inch wide. The cores are 

oil sand and the castings are 

poured in pairs in dry sand molds. 

The defect in the internal rib of 
this valve body casting is a gas 
pocket and the cause is a core which 
either is too hard or one which is 
not properly vented. On account of 
this condition the metal flutters 
when it enters this rib in the core. 
Some of the gas escapes, but a suf- 
ficient amount remains trapped to 
form the cavity in one place, or sev- 
eral smaller cavities scattered over 
the top of the rib. 

In all probability, if you were to 
saw the casting vertically through 
the center, you would find some 
traces of a defective area in the 
body metal immediately above the 
cope rib. The obvious remedy is to 
reduce the amount of binder to a 
minimum in the core. Dry the core 
almost to the point of burning, and 
run large vents through all three 
prints as shown in the accompany- 
ing illustration, a horizontal sec- 
tional view of the mold and core at 
the joint line. In addition to the 
vent passage in the drag and cope 
halves of the core, it may be ad- 
visable to run a few curved vents 
A in the pockets on either side of 
the internal rib as shown above 





Vanes for Cooling 


Do Not Run 


We are making a small air 
cooled cylinder, weight about 60 
pounds, vanes *s to °%s-inch, 1-inch 
deep. The molds are made in our 
regular core sand mixture bonded 
with linseed oil, well vented and 
dried thoroughly. The face of the 
mold is painted with graphite 
mixed with molasses’ wate 
Analysis of the metal shows: Sili 
con 1.80 per cent, sulphur 0.09 per 
cent, phosphorus 0.45 per cent, 
manganese 0.80 to 1.30 per cent. 
We have poured some of these 
castings in a vertical position with 
a row of small pop gates around 
the barrel. We have tried others 
in a horizontal position with a 
strainer core at the bottom of a 
sprue leading to a long runner 
and a number of shallow gates lo- 
cated near the bottom of the mold. 
The vanes are missrun and we 
find sand and dirt in the bore. The 
metal is hard and brittle in the 
vanes. Pouring temperature is be 
tween 2400 and 2500 degrees Fahr. 


A possibility exists that the miss 
run vanes may be due to an excess 
deposit »f blacking in the bottom of 
the narrow mold cavities. Unless the 
blacking is applied carefully and 
skillfully a large amount will collect 
in these places and occupy space 
that should be filled with the iron 
In beginning your investigation you 
might check up on this feature. 
However, the most probable cause 
is cold iron and small gates. A tem 
perature of 2400 to 2500 degrees is 
rather low for iron containing 10 
per cent steel and 1.80 per cent sili 
con when poured in a small casting 
surrounded by a number of thin 
vanes. The pouring temperature 
should be nearer 2700 degrees. 


The sprue and gates should be 
large enough to conduct the metal 
into the mold rapidly. The sand and 
dirt which appear in the bore may 
be due to one of two causes, or pos 
sibly a combination of both. 1—-The 
sand may be washed from the pour- 
ing cup or the sprue. 2—-The sand 
in the mold may not be sufficiently 
permeable with the result that the 
iron boils and dislodges particles of 
sand or blacking. Some of these 
particles float until they come in 
contact with the center core where 
they remain. Others float to the top. 
An otherwise satisfactory sand will 
develop this trouble if it is rammed 
too hard or if it carries an excessive 
amount of binder. Provide a large 
opening on top of a mold so that 
you may watch the behavior of the 
metal as it fills the mold. If it does 
not lie quietly, but bubbles in more 
or less violent commotion, you may 
accept that as evidence that the 
sand is not sufficiently permeable 
The obvious remedy is to substitute 
a sand through which the gas may 
escape with much greater freedom 
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MEN OF INDUSTRY 


ROXBURGH, president of the 
Sheffield, England, branch of 
the Institute of British Found- 
rymen, is preparing the exchange 
paper which will be presented at the 
Milwaukee convention of the Amer- 
ican Foundrymen’s association. Mr. 
Roxburgh recently was appointed 


manager of the foundry and pattern 
shop of Davy Bros. Ltd., Sheffield, 


general engineer and manufacturer 
of rolling mill and steel works plant 
equipment, hydraulic and forging 
presses. He was born in Edinburgh 
and received his technical training 
from Birmingham university. He 
then worked in the foundries and 
pattern shop of the British Thom- 
son-Houston Co., Rugby, and in 1924 
was appointed assistant foundry 
manager, Brightside Foundry & En- 
gineering Co., Sheffield. Two years 
later Mr. Roxburgh was made man- 
ager of the foundry and pattern 
shop, Newton Chambers & Co. Ltd., 
Chapeltown, a position which he re- 
tained until assuming his present 
duties. He is the author of numer- 
ous lectures and articles on technical 
subjects. 


SJ ° . 


NorMAN C. MAcPHEE has been ap 
pointed metallurgist in charge of 
electric furnace operations for the 
Liberty Foundry Co., St. Louis. He 
formerly was associated with the 
Campbell, Wyant & Cannon Found- 
ry Co., Muskegon, Mich. 


> ¢ . 


ALFRED E. GIBson has been elected 
president of the Wellman Engineer 
ing Co. Cleveland, succeeding 
Greorce W. Burret. who becomes 
chairman of the board. Mr. Gibson 
graduated from Ohio State univer 
sity in 1909 and entered the employ 
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of the company in its operating de- 
partment. He later became super- 
intendent of its Cleveland plant, 
then general superintendent in 
charge of its Cleveland and Akron, 
O., plants. In 1926 he became asso- 
ciaed with the Fulton Foundry & 
Machine Co., Cleveland, as_ vice 
president, later being elected presi- 
dent. He returned to the Wellman 
company in 1928 as works manager 
and was appointed executive vice 
president in 1935. Mr. Gibson is 
president of the American Welding 
society and a member of numerous 
other associations. J. Harry War- 
RINER has been appointed works 
manager of the company. 


° ° 


GEORGE FURMAN, formerly 
ciated with Beardsley & Piper Co., 
Chicago, has returned to that organ- 
ization as sales engineer and is han- 
dling a part of its eastern sales ter- 
ritory in Pennsylvania and New 
York state. S. S. Swasey has been 
added to the general engi 
neering staff recently for consulta 
tion and engineering service in all 
territories. J. J. WALSH has been ap- 
pointed to the company’s staff as a 
demonstrator and will spend the ma- 
jority of his time installing equip- 
ment 


asSso- 


sales 


> . 


CHARLES E. McQuicc, research di 
rector since 1934 for the Union Car 
bide & Carbon Co., Long Island 
City, N. Y., will become dean of 
Ohio State university’s college of en 
gineering July 1. He is an alumnus 
of the university, graduating in 1909 
as a mining engineer. Mr. McQuigg 
was born in Ironton, O. After his 
graduation he spent a year with the 
Santa Fe railroad and acted as as- 


sistant engineer of tests for the Ana 
conda Copper Co. For 5 years he was 
head of the department of metal 
lurgy at Pennsylvania State college. 
Mr. McQuigg was with the research 
and development laboratories of the 
Electro-Metallurgical Co. for 2 
years, after serving in the war 
Since 1921 he has been with the 
Union Carbide company. He has 
served on committees in many im- 
portant societies and associations. 
. ° + 


Peter L. Conway has been ap 
pointed by Link-Belt Co., Chicago, 
to handle sales in the area imme 
diately to the south of Chicago, in- 
cluding South Chicago and Gary, 
with headquarters in Chicago. MIKE 
J. ParyKAZA has been assigned to 
handle sales in the north central 
territory, comprising portions of 
Wisconsin, Michigan, Minnesota and 
South Dakota, and all of North Da 
kota. His headquarters will be in 
Chicago also. 


° ° . 


and J. J. LIN 
appointed 


H. F. HENRIQUES 
COLN Jr. have been 
sistant general sales managers 
the Air Reduction Co. Ince., New 
York, with headquarters in Cleve 
land and Pittsburgh, respectively. J 
M. Driscott has been appointed act 
ing manager at Cleveland. 5S. D. 
EpsSALL has been made acting man 
ager of the Pittsburgh district. A 
W. Brown has been appointed as 
sistant railroad sales manager with 
headquarters in New York. J. F 
Pryor, formerly assistant to the gen 
eral sales manager, has been mad 
vice president of the Magnolia Airco 
Gas Products Co., with headquarters 
in Houston, Tex. 

(Concluded on page 42) 
March, 
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@ Osborn Jolt Rockover 
Pattern Draw Moulding 
Machines are ideal for fast 
production of quality 
moulds in jobbing and semi- 
production foundries. The 
open-end type construction 
accommodates a wide scope 
of flask sizes and shapes. 
Adjustment from minimum 
to maximum draw stroke 
is quickly and easily made. 
Pattern draw operation is 
fast, smooth and accurate. 
Details of design, construc- 
tion, operation and main- 
tenance of these machines 
are engineered to keep 
moulding costs at rock bot- 
tom levels while maintain- 


ing highest standards of 
production. Check up on Os- 
born Jolt Rockover Pattern 
Draw Moulding Machines. 


Tweé Ose0RN MANUFACTURING COMPANY 


540) HAMILTON AVENUE «+ CLEVELAND, OHO, U. S. A. 


* Agencies stretegicelly located all over the world + 











No. 243 Osborn Jolt Rockover Pattern Draw Moulding Machine in a foundry specializing 


in high quality alloy steel castings. 


No. 243 Machine making moulds for intricate valve and pump castings in a gray iron foundry. 








(Concluded from page 40) 
Bruce B. WALLACE has joined the 
staff of the Los Angeles office of the 
Foxboro Co., Foxboro, Mass., in the 
capacity of sales engineer. 


° ° . 


Orro Harer, former president of 
the Light Alloys Co., Painesville, O., 
has been appointed aluminum cast- 
ings sales manager of the Wellman 
Bronze & Aluminum Co., Cleveland. 


¢ 


C. E. MILLIGAN has become affilia- 
ted with the Electro Refractories & 
Alloys Corp., Buffalo, in a special 
engineering capacity. He has been 
with the Aluminum Co. of America, 
Cleveland, since 1923. 


° 


A. W. GrecG again is connected 
with the Whiting Corp., Harvey, III., 
and is serving in the foundry equip- 
ment sales division. At one time he 
was superintendent of the company’s 
foundry department at Harvey. 


. . 


Howe. C. CUNNINGHAM, secretary 
since 1912 of the Crucible Steel 
Casting Co., Lansdowne, Pa., has 
been elected vice president and 
treasurer. H. L. McCLEEgs, associa- 
ted with the company since 1918, 
has been elected secretary. 


° ° © 


E. S. BIsseLL, formerly technical 
advisor on industrial application, In- 
strument division, Bausch & Lomb 
Optical Co., Rochester, N. Y., has 
been made sales manager of the 
Mixing Equipment Co., Rochester. 


° . . 


J. B. Brown recently was made 
steel foundry superintendent, Kilby 
Car & Foundry Co., Anniston, Ala. 
Mr. Brown formerly was foundry 
superintendent, Oklahoma _ Steel 
Castings Co., Tulsa, Okla. and 
prior to that was steel foundry fore- 
man and foundry superintendent 
with the Walworth Co. 


¢ 


O. J. GARTNER has been appointed 
assistant sales manager of the Steel- 
blast Abrasive Co., Cleveland. He 
will assist E. L. BretseL, sales man- 
ager, in Ohio, Indiana, Pennsylvania, 
Kentucky and West Virginia. New 
district representatives have been 
appointed as follows: CHARLES HILB, 
909 Provident Bank building, Cincin 
nati, for southwestern Ohio; Law- 
RENCE M. RAISMAN, 4740 Sylvan ave 
nue, Pittsburgh, for western Penn- 
sylvania; and EvUGENE W. Orne, Cen 
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tral Steel & Supply Co., Chicago, for 
northern Indiana. 


+ ° + 


EDWIN 7 DoODDRIDGE, Cleve- 
land, has been made vice president 
of the Wm. Nicholls Co. Inc., Rich- 
mond Hill, Long Island, N. Y. Mr. 
Doddridge formerly was_ research 
and development engineer, the Os- 
born Mfg. Co., Cleveland. 

Prior to the time he joined the 
Osborn organization in 1909, Mr. 
Doddridge was head of the pattern 


Edwin T. Doddridge 


department of the Ferro Machine 
& Foundry Co., and one of the 
original Ferro foundry group which 
made many outstanding contribu 
tions to the progress and develop- 
ment of modern automotive found 
ries. 


+ ¢ SJ 


C. M. Houck, formerly manager 
of the inspection division, Pittsburgh 
Testing Laboratory, Pittsburgh, re- 
cently was elected a vice president 
of the company. He formerly was 
associated with the Heine Boiler Co., 
St. Louis, and the UGI Contracting 
Co., Philadelphia. Mr. Houck has 
been affiliated with the Pittsburgh 
company for 6 years. 


7 . > 


W. F. PERKINS, vice president in 
charge of the American hammered 
piston ring and Bartlett Hayward 
divisions of the Koppers Co. and its 
subsidiary, the Maryland Drydock 
Co., both in Baltimore, has been 
placed in charge of the company’s 
Western gas division in Fort Wayne, 
Ind., which supplies the public works 
and manufactured gas fields. R. A. 
WICKES will continue as_ general 


manager of the division under Mr. 
Perkins. 
. . 


R. B. RENNER, associated with the 
Jeffrey Mfg. Co., Columbus, O., for 
the last 30 years as mechanical en- 
gineer, recently has been made chair- 
man of the executive committee, 
materials handling division, of the 
American Society of Mechanical En- 
gineers. The function of this divi- 
sion is to co-ordinate and bring be- 
fore the engineering public outstand- 
ing developments in conveying ma- 
chinery and its use. 


J ° . 


H. B. LOXTERMAN has been elected 
a vice president of the Blaw-Knox 
Co., Blawnox, Pa. ALBertT L. CUFF 
has been made secretary of the com- 
pany. In addition the following of- 
ficers have been elected to subsid- 
iary companies: W. H. EISENBFis has 
been made vice president of the 
Union Steel Casting Co., Pittsburgh, 
and JOHN BAKER has been made 
sales manager of that company. P. 
M. FLEMING has been appointed vice 
president and a director of the Pitts- 
burgh Rolls Corp., Pittsburgh. 


J > . 


WELLES G. CATLIN, specialist in in- 
dustrial production planning, has 
joined the staff of the personnel 
training division, International Cor- 
respondence Schools, Scranton, Pa. 
He will specialize in co-ordinating 
trade practices and the school’s tech- 
nical instruction, with a view to the 
development of mechanics and oth- 
er personnel. Mr. Catlin is a gradu- 
ate of Cornell university where he 
received his degree in electrical en- 
gineering. He has been associated 
with the American Car & Foundry 
Co., the Drybak Corp. and Shepard 
Niles Crane & Hoist Co. In 1932 he 
served as vice president of the El- 
mira, N. Y. Management associa- 
tion. 


om * = 


RUSSELL M. Scott recently has be 
come connected with the foundry 
department of the Pontiac Motor 
Co. division of General Motors 
Corp., Pontiac, Mich. Mr. Scott was 
born in Walkerville, Ont., and was 
educated in the public schools and 
served his apprenticeship as pattern 
maker in the Cleveland Punch & 
Shear Works, After 2 years spent in 
various shops, Mr. Scott became 
connected with the Packard Motor 
Car Co., Detroit, in 1907. From that 
time until 1912 he worked at the 
bench as a pattern maker. In 1913 
he was made general foreman, in 
1920 assistant foundry superintend 
ent and later foundry superintend 
ent. In 1925 Mr. Scott was appoint 
ed foundry manager of the Packard 
Motor Car Co., Detroit. 
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. and traditional pattern is eclipsed to advance the 
greatest improvement in Roller Conveyer design since its 


inception. ¢ To be formally announced in the April number 


of the FOUNDRY—and exhibited in operation at the 


AMERICAN FOUNDRYMEN’S CONVENTION in Milwaukee. 





MATHEWS CONVEYER COMPANY 


104 TENTH STREET, ELLWOOD CITY, PA. 
MATHEWS CONVEYER CO., LTD., Port Hope, Ontario, Canada © MAILLER SEARLES, INC., San Francisco, Calif. 





NE thing that all foundry- 

men should keep in mind is 

that the designer of a casting 
is not interested so much in the 
cost per pound of the casting ma- 
terial as he is in the overall cost of 
the finished casting which will suit 
his requirement best. A decrease 
in cost often may be accomplished 
by a decrease in weight obtained 
by choice of proper design, proper 
selection of casting material (pos- 
sibly, although not necessarily, 
through the addition of special al- 
loys), and proper heat treatment. 
In other cases the choice of proper 
design even may mean slight in- 
creases in the weight of castings, 
but a lower pound piece price. 


od ° . 


One of the leading molding ma- 
chine manufacturers uses a nickel- 
chromium-molybdenum cast iron for 
the jolt piston and head frame of 
its large molding machines. Some 
idea of the size of the machine may 
be gained by stating that the jolt 
piston weighs 1100 pounds. The al- 
loy used has the following range of 
composition: Silicon, 1.50 to 1.70 
per cent; manganese, 0.65 to 0.85 
per cent; phosphorus, 0.20 per cent 
maximum; total carbon, 3.00 to 3.10 
per cent; nickel, 0.80 to 1.00 per 
cent; chromium, 0.20 to 0.30 per 
cent, and molybdenum, 0.55 to 0.70 
per cent. 


New cement intended to replace 
glue in setting-up polishing wheels, 
disks and belts, is supplied in liquid 
form in three different consistencies. 
It will air set in 24 hours, but can be 
force-dried in 2 hours. Water is used 
to wash it off. 


* . 


Warpage characteristics of alloy 
cast irons are similar to those oft 
plain cast irons. The degree of 
warping usually is a function of de- 
sign and may be lessened only by 
pattern changes or changes of gat- 
ing locations. In some cases it is 
necessary to warp the patterns to 


dV 


get a straight casting. In general, 
warpage is influenced by cooling 
rate and it is possible to eliminate 
the trouble by holding the casting 
in the sand until completely cool. 
Pouring rate also has a marked in- 
fluence on the tendency to warp, 
and warping sometimes is_ elimi- 
nated by readjustment of entrance 
gates in the casting. 


° ° ° 


A Midwestern pipe-fittings manu- 
facturer is employing multiple core- 
boxes for coreblowing machines, 
made of an alloy cast iron contain- 
ing 14 per cent nickel and 7 per cent 
copper because of their high re- 
sistance to sand abrasion and to cor- 
rosion from caustic soda _ solution 
which is used to clean them. 


° ° ° 


HEREVER possible, surfaces 

of castings to be machined 
should be cast in the drag side of 
the mold. If cast in that position, 
there is less chance of those sur- 
faces containing defects such as 
shrinkage, slag and blowholes than 
if they are cast in the cope side of 
the mold. Where finished surfaces 
must be cast in the cope, an extra 
allowance for machining must be 
made. 

+ ¢ 


A newly developed rubberizing 
compound is said to eliminate the 
need for a separate primer. The 
compound is used as an insulator, 
waterproofer, and protector against 
corrosion by alkalies and mild acids. 
The product is said to make a good 
bond in one application, and is self- 
curing. It may be applied by dip- 
ping, spraying or by hand brushing. 
Vuleanizing period is one hour be- 
tween coats if more than one is em- 
ployed. 


° ° ° 


Indiscriminate use of scrap caused 
difficulty in the manufacture of 
bronze catenary clips used in sus 
pending overhead wires in electric 
railroads. The castings cracked 


when tightened up showing that 
they lacked the necessary ductility. 
As a result an alloy comprised of 88 
per cent copper, 5 per cent tin, 5 per 
cent nickel, and 2 per cent zinc 
made from quality materials was se 
lected for manufacture of the clips. 


° ° ° 


NALYSIS of a large alloy cast 

iron die weighing 20,000 
pounds, and designed for use in an 
automotive shop is given as: Total 
carbon, 3.06 per cent; silicon, 1.30 
per cent; phosphorus, 0.15 per cent; 
manganese, 0.32 per cent; nickel, 
3.22 per cent, and chromium, 0.84 per 
cent. 

7 ” 


Highest physical properties of a 


3% per cent nickel steel (S.A.E. 
2335) are obtained through a double 
normalizing and tempering heat 
treatment. That treatment involves 
heating to 1750 to 1850 degrees 
Fahr.; holding for 1's hours per 
inch of maximum section; cooling in 
air; reheating to 1525 to 1575 de- 
grees; holding 1 hour per inch of sec- 
tion; cooline in air, and drawing 
at 1200 degrees Fahr. 


+ . 


Detensive tests on a variety of ma- 
terials for worm gears indicate that 
a chill-cast nickel-phosphor bronze 
ranks first in resistance to wear and 
deformation. Best results were ob- 
tained with an alloy containing 87.5 
per cent copper; 11 per cent tin; 1.5 
per cent nickel, and 0.1 to 0.2 per 
cont phosphorus. 


. ° ° 


Truck side frames and _ bolsters 
cast from pearlitic-manganese steel 
for a Brazilian railroad permitted 
a weight reduction of approximately 
36 per cent. The old type of the 
built-up arch bar trucks weighed ap 
proximately 5500 pounds per car 
while the new cast type weigh ap- 
proximately 3500 pounds. The typi- 
cal analysis of the steel is 0.28 per 
cent carbon, 1.40 per cent mangan 
ese, and 1.40 per cent nickel. 
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European Foundry Practice 


Digest of Recent Literature Covering Va- 


rious Phases of Castings Manufacture 


Auto Castings 


Cast Iron and the Automobile 
(La Fonte et l’Automobile), by Ray 
mond Chavy. La Fonte, Paris, Oc 
tober, 1936. 


Properties required from cast 
iron for various parts of an auto- 
mobile chassis differ with the func- 
tions of these parts. The author re- 
views the particular conditions un- 
der which the various parts operate 
and describes characteristics neces- 
sary to obtain from the iron in each 
case, and the particular types and 
grades of iron that can fulfill these 
conditions. This review is concerned 
mainly with French practice, but 
reference also is made to certain 
aspects of British and American 
practice. 

Taking the various parts of a 
chassis and engine, the following in- 
dications are given concerning the 
types of cast iron giving satisfac 
tion: 

For cylinder blocks, ordinary or 
special pearlitic irons have most of 
the required characteristics; differ- 
ent compositions are available for 
different sizes of blocks having thin 
or thick walls. Many manufactur- 
ers use alloy cast iron, and a type 
used both in America and in France 
contains 1.2 to 2.0 per cent nickel 
and 0.3 to 0.8 per cent chromium, 
with carbon 3.0 to 34 per cent, 
silicon 1.7 to 2.2 per cent, manga- 
nese 0.8 to 1.0 per cent and phos- 
phorus 0.3 to O08 per cent. The 
author suggests, for cylinder blocks 
cast separately from the gear case, 
an iron having a martensitic struc- 
ture after heat-treatment, with a 
high content of graphite. 

For cylinder liners a different iron 
is required, whether the liner is in 
contact with the cooling water of 
the engine or not. For dry liners, 
an approximately pearlitic iron with 
3.2 per cent carbon and 2 per cent 
silicon is satisfactory. Liners can be 
obtained by centrifugal casting, or 
by casting in dried-sand molds. The 
author is of the opinion that fine 
graphite is not desirable for these 
parts, but that an iron with high 
graphite content and the graphite 
in large flakes is better, because 
when the graphite is eliminated 
through wear, it leaves microscopic 
grooves which retain the lubricating 
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oil. Liners also are made with Ni- 
Cr or Cr-Mo irons: some are made 
with Ni-Cr iron heat-treated to a 
martensitic structure, or with nitrid- 
ed iron. It is stated that striking 
results have been obtained in Great 
Britain with Ni-resist iron. 

For wet liners, a variety of al 
loy irons is used, but the author 
suggests either irons heat-treated to 
a martensitic structure treated after 
machining, or an original marten 
sitic iron with sufficient special ad 
ditions to render it machinable 
after annealing. 

Piston rings either are taken from 
a cylinder or cast singly in mul- 
tiple. The cylinders are either spun, 
in which they have a fine 
graphite, or they can be cast in 
sand molds, in which case the com 
position of the iron is similar to 
that used for blocks. For rings cast 
singly, the following composition is 
given as an example: Total carbon 
3.4 to 3.8, silicon 2.5 to 3.0, Mn 0.6 
to 0.8, P 040 maximum. Nickel 
sometimes is added. In England, 
some piston rings are made with 
Ni-Mo, or Ni-Cr-Mo iron treated to 
a martensitic structure. Lately, tests 
have been made with an austenitic 
iron containing Ni, Cu and Cr: this 
iron is corrosion-resisting. 


case 


For cylinder heads an iron of a 
composition similar to that used for 
blocks will do: However, these parts 
must be susceptible of yielding to 
heat, and the modulus of elasticity 
should be relatively low. 

Low phosphorus iron with rela- 
tively high carbon and silicon is 
used for exhaust manifolds. White 
iron with 2 to 3 per cent chromium 
and about as much molybdenum is 
used for valve seats. Gray Ni-Mo 
iron for camshafts. For’ brake 
drums, gray pearlitic iron is satis- 
factory: French manufacturers of 
automobiles add small percentages 
of Ni, Cr or Mo. 

Dealing with crankshafts, the 
author refers to Ford practice. He 
mentions that other makers are try 
ing gray irons with 2.5 to 2.8 per 
cent carbon, 2 per cent silicon and 
additions of Ni, Cr and sometimes 
Mo: Such crankshafts are usually 
heat-treated. The author makes sug: 
gestions relative to other automo- 
bile parts that could be made from 
gray cast iron if so desired. 


Wear Resistance 


The Wear of Iron Alloys by Min 
erals (Ueber den Verschleiss von 
EKisenlegierungen auf mineralischen 
Stoffen), by E. Knipp, Die Giesserei 
Duesseldorf, Germany, January 15, 
1937. 


The author points out numerous 
methods of determining metal to 
metal wear have been developed, 
and but little on wear of metals by 
mineral substances. While some few 
testing methods have been devel 
oped they possess serious disadvan 
tages. He describes a new method 
using a burned magnesite brick as 
the abradant. That is mounted on 
the face plate of a lathe while the 
metal in the form of a rod about 

s-inch in diameter acts as the cut 
ting tool. The square end of the 
metal specimen forms an angle of 
15 degrees with the face of the brick 
which rotates at 40 revolutions per 
minute. The feed is approximately 
0.2-inch per minute and the duration 
of the test 3 minutes 

tesults carried out on cast steel 
specimens show that increasing 
manganese and carbon increase re 
sistance to wear in both annealed 
and hardened steel. With hardened 
steel the wear resistance is consider 
ably increased over that for the an 
nealed; roughly about 40 per cent 
With annealed specimens change of 
carbon has a greater effect while 
with hardened specimens increase 
of manganese exerts the greatest ef 
fect. With pure martensitic steels 
change of carbon or manganese ap 
parently has little effect on weat 
resistance. 

Additions of molybdenum up to 1 
per cent in annealed steels of differ 
ent carbon and manganese contents 
decreased wear resistance, and the 
effect was independent of the carbon 
and manganese contents. Chromium 
increases wear resistance considet 
ably, and exhibits the greatest effect 
in a steel containing 0.1 per cent 
carbon and 0.3 per cent manganese 
at 1 per cent chromium; in a steel 
containing 0.3 per cent carbon and 3 
per cent manganese at 0.5 per cent 
chromium. In concluding the author 
points out that with a different 
abrading mineral that the results 
might be different, even to the point 
of a complete reversal and definite 
tests are required for each case 








Birmingham Chapters Stage 


Jomt Foundry Meeting 


TTENDANCE at the fifth 
A joint foundry practice meet- 

ing, held Feb. 25 and 26 at 
the Tutwiler hotel, Birmingham, 
Ala., under the sponsorship of the 
Birmingham District Chapter of the 
American Foundrymen’s association 
and the Birmingham Section of the 
American Society of Mechanical 
Engineers, exceeded 400. Three tech- 
nical sessions, a plant visitation pro- 
gram, a luncheon and a _ banquet 
featured the program. 

The morning session on Thursday 
Feb. 25, was devoted to a paper 
“Reclaiming, Conditioning and 
Handling of Foundry Sand”, pre- 
sented by Lester B. Knight Jr., Na- 
tional Engineering Co., Chicago. J. 
E. Getzen, American Cast Iron Pipe 
Co., Birmingham, acted as_ chair- 
man. Mr. Knight discussed in detail 
his paper, which was submitted as 
the exchange paper of the A.F.A. 
to the French Foundry Technical 
association in 1936, and was pre- 
sented in part in the October, 1936 
issue of THE FOUNDRY. 


Discussed Various Features 


The speaker discussed such vari- 
ables as permeability, bond, moist- 
ure, strength and inert fines, and 
dealt with the limit to which they 
should be controlled. Mr. Knight 
pointed out that only recently work 
has been undertaken with reference 
to inert fines. He stated that each 
time metal is cast in sand, a certain 
amount of clay or bond is dehy- 
drated, or partially dehydrated, 
some of the sea coal burned to ash 
and some of the silica grains frac- 
tured. This fine material is inert, 


has no bonding quality, and de- 
creases permeability and causes 
rough, dirty castings with exces- 


sive burning on of the sand. Meth- 
ods by which the inert fines may be 
removed and controlled were dis- 
cussed in detail, together with the 
results obtained by mulling sand. 

In conclusion the speaker stated 
that equipment alone does not make 
the necessary savings in sand con- 
trol work. It is the proper use of the 
equipment, as applied to the par- 
ticular problem, which justifies the 
capital expenditures for modern, up- 
to-date sand conditioning, reclama- 
tion and control machines. 

In opening the discussion, H. L. 


48 


McKinnon, C. O. Bartlett & Snow 
Co., Cleveland, mentioned the use 
of the pug mill in conditioning sand. 
Dan M. Avey, secretary-treasurer, 
American Foundrymen’s association, 
Chicago, was the guest speaker at 
the luncheon on Thursday noon, at 
which T. J. Carpenter, Republic 
Steel Co., Birmingham, presided. Mr. 
Avey’s address is presented on page 
25 of this issue of THE FouNpry. 
Four papers dealing with the sub- 
ject “Sand Handling in Local Found- 
ries” were presented at the after- 
noon session with Charles B. Saun- 
ders, Tennessee Coal, Iron & Rail- 
road Co., Birmingham, as chairman. 
W. Lee Roueche, McWane Cast Iron 
Pipe Co., Birmingham, discussed 
“Sand Handling Equipment from 
the Standpoint of the Foundryman 
as It Concerns the Mechanical En- 
gineer”. Mr. Roueche stated that 
the foundryman may expect his 
sand handling equipment to have 
ample capacity, provide proper sep- 
aration of the sands, give contin- 
uity of operation, and develop min- 
imum operating expense. The fol- 
lowing suggestions were made to 
the mechanical engineer about to 
design a sand handling system: De- 
termine the characteristics of sand 
to be handled; determine the hourly 
capacity needed; use totally enclosed 
motors of sufficient power; use anti- 
friction bearings wherever possible; 
totally enclose gear reducers; pitch 
chutes for tempered sand not less 
than 60 degrees; design elevators 
properly; provide ample bypassing 
facilities for recirculating sand; etc. 
Sand for Centrifugal Casting 
In the second paper of the session, 
J. A. Woody, American Cast Iron 
Pipe Co., Birmingham, discussed 
“Distribution and Control of Sand 
for Centrifugally Cast Pipe”. Mr. 
Woody described in detail the sand 
system used at his plant. He stated 
that sand travels a distance of ap- 
proximately 460 feet from the shake- 
out to the ramming station. The en- 
tire system is operated by seven 
men. The speaker pointed out that 
considerable time was required to 
perfect the mixture and condition- 
ing of sand that would stand the 
abuse of centrifugal casting. He 
stated that the machinery and meth- 
od described and now in use enable 
the company to control the sand 


and make a good casting with a 
remarkably low loss. 

W. W. Hairston, Stockham Pipe 
Fittings Co., Birmingham, discussed 
“Some Aspects of Sand Control for 
A Continuous System Using Squeeze 
Machines and Making Small Pipe 
Fittings”. Mr. Hairston described 
briefly the foundry and its equip- 
ment, the routine followed in mak- 
ing the molds, methods of sand 
preparation and sand control, and 
the characteristics of the sand used. 
He stated that the sand employed 
is a semisynthetic mixture with ap- 
proximately 70 per cent sharp sand 
with artificial bond, and 30 per cent 
natural bonded sand. To maintain a 
system, sand batches of new sand, 
reclaimed sand, sea coal and bond 
are mulled at least 4 minutes in a 
muller. These additions are added 
to the return sand just before it 
enters the bucket elevator on its 
way to the vibrating screen. The 
routine is such that new additions 
are fed through the entire duration 
of the shift. The speaker stated that 
this type of sand permits the per- 
meability, moisture, and green and 
dry strengths to be maintained eas- 
ily and eliminates the disposal of 
excess sand, and that it improves 
the surface of the castings produced. 


Sand Used in Steel Foundry 


In the last paper of the session, 
Harry Lee, Tennessee Coal, Iron & 
Railroad Co., Birmingham, discussed 
the type of sand employed and the 
equipment used in the steel found- 
ry of that company. The greatest 
proportion of silica sand used is 
obtained on the property of the 
T.C.L&R.R. Co. This sand is 85 per 
cent silica. Because of fineness, the 
company has developed a blend 
which contains 50 per cent of the 
previously mentioned sand, 25 per 
cent building sand having 98 per 
cent silica, and 25 per cent re- 
claimed foundry sand. Sand is 
stored in a hopper having a capacity 
of 500 tons. Two muller type mixers 
are used for making facing and 
core sand. Part of the molds in this 
foundry are made on machines and 
the remainder, which includes the 
larger castings, are made on the 
floor. All molds are skin dried. 

Friday morning, Feb. 26, was de- 
voted to an extensive plant visita- 

(Concluded on page 50) 
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(Concluded from page %8) 


tion program under the chairman 
ship of J. A. Woody, American Cast 
Iron Pipe Co. This was followed by 
a complimentary luncheon, with the 
Woodward Iron Co., Birmingham, as 
host. 

“Safety and Hygiene in The 
Foundry” was discussed in some de 
tail at the 2 o’clock session by Dan 
M. Avey. S. D. Moxley, American 
Cast Iron Pipe Co., presided. Mr. 
Avey described the various activi- 
ties of the Safety and Hygiene sec 
tion of the American Foundrymen’s 
association, especially as it pertains 
to the silicosis problem. He pointed 
out that the cost for proper protec- 
tion and suppression equipment 
need not be excessive and that dust 
should be controlled at its source. 
At the present time, education in 
connection with the silicosis prob 
lem is a necessity. 

Mr. Avey stated that dust counts 
should be used only as bench marks. 
If they are to be established as ten- 
tative standards, the industry should 
be given the opportunity of meeting 
them before they are even men 
tioned in the codes. The speaker 
then discussed the second national 
silicosis conference held recently in 
Washington, and touched upon the 
most important aspects of the en 
gineering report presented at that 
conference. He also presented in 
formation on the insurance phases 
of the silicosis problem and de- 
scribed the work the association has 
done in connection with insurance 
matters. Considerable discussion fol 
lowed the presentation of the paper. 

At the final technical session with 
George R. Ozley, Alabama Byprod- 
ucts Co., as chairman, Walter A. 
Meyer, Allis-Chalmers Mfg. Co., 
Milwaukee, dicussed “V-Belt Drives 
in Foundries” and “Enclosed Fan 
Cooled Motors”. The speaker pointed 
to the foundry changes necessary 
with the introduction of the V-belt, 
discussed the advantages and listed 
the applications of that type of 
drive in the foundry industry. 

In the second paper, “Architec- 
tural and Engineering Features of 
Foundry Buildings” Paul Wright, 
Paul Wright Co., Birmingham, il- 
lustrated several types of buildings 
for foundry work. He stated that 
factors of importance include the 
proper floor level, proper work area 
and size, ventilation, lighting and 
the necessary facilities for the 
proper movement of material. 

In the final paper, J. M. Ketch, 
General Electric Co., Cleveland, 
dealt with “Industrial Lighting”. Mr. 
Ketch discussed the primary con- 
sideration of proper lighting, and 
illustrated with several types of 
light, the results which can be ob- 
tained. He stated that workmen are 
paid for setting machines to the best 
advantage for operation, and that 
the only way a workman can see is 
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through the lighting facilities pro- 
vided by the employer. 

The annual banquet, held at the 
Tutwiler hotel, Friday evening, was 


exceptionally well attended. L. N. 
Shannon, Stockham Pipe Fittings 


Co., and chairman of the Birming 
ham District Chapter of the A.F.A., 
presided and Karl Landgrebe, Ten- 
nessee Coal, Iron & Railroad Co., 
acted as toastmaster. A. M. Mac- 
Cutcheon, Reliance Electric & En 
gineering Co., Cleveland, and pres- 
ident of the American Institute of 
Electrical Engineers, was the guest 
speaker. 


Tells Chicago Group 
About Cores 


L. P. Robinson, Werner G. Smith 
Co., Cleveland, discussed various 
phases of core room practice before 
the monthly meeting of the Chi 
cago Chapter of the American 
Foundrymen’s association, Feb. 8. 
About 125 members attended. P. S. 
tichardson, Crane Co., Chicago, act- 
ed as technical chairman. 

Nir. Robinson indicated the diffe) 
ent factors which enter into the pro 
duction of suitable cores and gave 
suggestions as to means of elimin 
ating the variables commonly pres 
ent. He emphasized the importance 
of using the type of sand best suited 
for the quality of core required and 
the type of metal being poured. 

The ratio of sand to oil should be 
fixed and not varied according to 
the whims of other departments of 
the foundry. Proper mixing is es 
rential to the production of good 


cores, the speaker pointed out. This 
applies to the time of mixing as 
well as ‘to the method. Machines 


have a distinct advantage over hand 
mixing, but trials are necessary to 
cetermine the proper length of mix 
ing period. 

Moisture constitutes another vari 
able, but the latter may be corrected 
by drying the sand before using it. 
Variations in moisture result in sim 
ilar distortions in the sand ratio. 
Core oven temperature should be 
controlled closely since underbaked 
cores will produce gas in the mold 

Atmospheric temperature and hu 
midity have a certain effect on core 
room operations and should be tak 
en into consideration to keep the 
amount of oil used and moisture 
content of the sand constant. One 
recommendation in later discussion 
was to weigh the oil, thereby elim 
inating variations in volume oc- 
casioned by differences in tempera 
ture. 

One of the most important and 
one of the most frequently neglected 
phases of good core room practice 
is inspection, according to Mr. Rob 


inson. Careful checking of each 








core before using will do much to 
eliminate bad castings. 

Speaking before the nonferrous 
group of the Chicago chapter, H 
Hagemeyer, vice president, Univer 
sal Castings Co., Chicago, described 
the process his company has devel 
oped for producing nonferrous cast 
ings in plaster molds. 

Castings made by this process are 
said to have an accuracy compar 
able with that of die castings and 
are adaptable to quantity production 
of a wide range of parts made in al 
loys of aluminum, brass and bronze 
The mold material consists of gyp 
sum and water, mixed by jolting in 
a special water-tight flask. Follow 
ing a short setting period, the mold 
is lifted from the pattern by a suc 
tion machine and inserted in a con 
tinuous dehydrating oven. Follow 
ing the dehydration, the parts of the 
mold are assembled and poured as 
in ordinary foundry practice. 

Gating and shrinkage problems 
are somewhat different from those 
encountered in sand castings, yet 
they present similar difficulties. Mi 
Hagemeyer exhibited a large num 
ber of sample castings and molds 


which showed the possibilities of 
making castings of machined ac 
curacy. 


Book Review 


La Malleable, 
paper, 6's x 9% 


by Maurice Leroyer, 
inches, 227 pages, 
published by Duned, Paris, France, 
and supplied by THE FounNpry, 
Cleveland, and in Europe by the Pen 
ton Publishing Co. Ltd., London. 

This volume, which is in French, 
deals with the metallurgy of malle 
able cast iron and covers white 
heart, black heart and pearlitic 
malleable types. The book is divided 
into 9 chapters of which the first 
relates the past history, present 
state and future possibilities of 
malleable cast iron. The second dis 
cusses the theory of malleabilization 
while the third describes the influ 
ence of chemical composition on its 
founding properties, on graphitiza 
tion and decarburization characte) 
istics, and on physical properties. 

Chapter IV deals with the influ 
ence of annealing or heat treatment 
factors and Chapter V _ briefly 
touches ».n manufacturing processes. 
Mechanical, physical and chemical 
properties are discussed in the sixth 
chapter while the seventh is devoted 
to finishing malleable cast iron 
Chapter VIII is entitled “Defects,” 
and discusses defects common to 
both white and black heart types, 
and to black heart malleables. The 
final chapter is devoted to special! 
malleables or those containing such 
elements as aluminum, nickel, titan 
ium, copper, cobalt, tungsten, etc. In 
addition the volume contains a bibli 
ography, and an extremely brief 
subject index. 
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@ BLAST FURNACES Nos. 1 and 2.—The modern blast furnace, such as those pictured here, has been described as 
the “largest and most spectacular unit of industrial equipment in use today.”’ In the furnace, the graded ore is reduced 
from the oride to the metallic state, a task which challenges the best efforts of highly trained furnace men. The three 
Woodward furnaces have an annual capacity of 500,000 tons of pig iron. 


Independent since 1883 


In the maintenance of its position as an independent iron producer 
since 1883, the Woodward Iron Company has always taken an especial 
pride. It has believed-—and time has proved it right—that Wood- 
ward's independence constitutes an asset of vital value, not merely 
to itself but to those whom it serves. 


Woodward's independence has en. out thought to steel or any other products 
abled it to so mould its policies and direct which compete with its customers. 


its developments as to align its activities with 


the needs of its market, without regard for And finally Woodward's independent policy 
any of those extraneous interests which would of restricting its production exclusively t 
have to be considered were it but a cog in pig iron has won for it the implicit confidences 
some giant corporation with management of customers, who recognize that Woodward: 
dictated from afar and dominated by con- interests and their own are always the same 


ditions beyond its control. 


Woodward's independence has made @ America’s Largest Completely 
it possible for this company to concentrate Integrated and Entirely Inde- 
solely on the production of beller iron, with pendent Merchant Iron Producer. 


WOODWARD IRON COMPANY 


Woodward,Alabama 


March, 1937 





THE FouNDRY 









WO papers of special interest 
to foundrymen were presented 
at the 147th meeting of the 
American Institute of Mining and 
Metallurgical Engineers held in New 
York, Feb. 15-19. One was the an- 
nual Howe memorial lecture which 
was presented by Dr. Paul D. Mer- 
ica, International Nickel Co. Inc., 
New York, on “Progress in the Im- 
provement of Cast Iron and the Use 
of Alloys;” the other a paper on 
“The Freezing of Cast Iron,” by 
Alfred Boyles, Battelle Memorial in- 
stitute, Columbus, O. 

Other features of interest were 
sessions arranged by the Iron and 
Steel and the Institute of Metals di- 
visions, at which such general sub 
jects as ingot solidification, oxides 
in steel and crystallization were dis- 
cussed. The sessions on nonferrous 
metallurgy also attracted the atten- 
tion of some foundrymen. 

More than 2000 members and 
guests, the largest number in recent 
years, attended the convention, at 
which more than 200 papers bearing 
on various phases of mining and 
metallurgy were presented. Names 
of officers elected at the meeting 
are presented in the table shown on 
page 56. 


Interest in Iron Revived 


According to Dr. Merica, the last 
15 years have witnessed a revival of 
interest in cast iron accompanied 
by remarkable progress both in 
improvement of its properties and 
engineering performance as_ well 
as in renewed acceptance of it for 
modern engineering purposes. In 
1921, A. S. T. M. specifications for 
light, medium and heavy gray iron 
castings called for arbitration bar 
tensile strengths of over 18,000, 21,- 
000 and 24,000 pounds per square 
inch, respectively. The society’s spe- 
cifications for 1936 included seven 
classes of gray iron ranging from 
20,000 to 60,000 pounds per square 
inch tensile strength. 

Before the war, best quality gray 
iron had a tensile strength no high 
er than perhaps 15,000-20,000 pounds 
per square inch, excepting small 
amounts of semisteel which was then 
under development and which might 
have exhibited strengths as high as 
30,000 pounds per square inch. To- 
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Gray fron Reeeives Attention 


Improvement and Use of Alloys in Cast Iron and Effect of 
Hydrogen on Its Structure Attract Considerable Interest 





day, gray iron is produced in quan- 
tity with tensile values from 40,000 
to 60,000 pounds per square inch. 
With special care and attention to 
foundry technique, tensile values as 
high as 70,000 to 80,000 pounds are 
obtained. 

Dr. Merica estimated that pro- 
duction of gray iron castings in 
this country in 1936 totaled about 
10,000,000 tons. A conservative es- 
timate is that not less than 10,000 
tons of alloys were used in iron cast- 
ings in the same year, yielding over 
1,000,000 tons of alloy iron castings. 


Alloys Used Extensively 


Of the 3500 iron foundries operat- 
ing in this country, some 1000 are 
known to be users of alloys for a 
portion at least of their castings 
production. Over 300 of these are 
substantial users of alloys and the 
proportion of alloy iron production 
of many of these is high-—from 10 to 
35 per cent. Some, particularly those 
serving the automotive industry, 
produce principally alloy iron. It 
is estimated, for example, that over 
90 per cent of automotive engine 
castings are of alloy iron, and the 
automotive industry probably uses 
half of the alloy iron made today. 

Gray iron responds to heat treat- 
ment in a manner quite similar to 
that of steel, although its tensile 
strength cannot be increased thereby 
to anything like the same levels as 
in the case of steel. In most indus- 
tries but particularly in the field of 
transportation and that of machin- 
ery and machine tools, modern high- 
duty irons are finding increasing ap- 
plication. Certain types also are 
finding wide use because of resis- 
tance to corrosion. 

In conclusion, Dr. Merica pointed 
out that gray iron is superior to 
steel in its capacity to absorb vibra- 
tional energy safely. It is well rec- 
ognized that the damping capacity 
of gray iron is substantially higher 
than that of steel and may be dou- 
ble or tenfold that of steels of high 
elastic limit. This curiously enough 
is largely in consequence of the ef- 
fect of those structural features of 
cast iron which impair its gross duc- 
tility and which alter the character 
of the elasticity. 

Mr. Boyles’ paper on “The Freez- 












ing of Cast Iron” was concerned 
with an investigation on why cast 
iron varies in structure producing 
examples termed the normal graph- 
ite flake and fine lacy graphite ar- 
ranged in a dendritic pattern; the 
matrix in both being pearlite. Based 
on limited circumstantial evidence, 
as the author points out, the experi- 
mental work indicated that hydro- 
gen has a decided effect on the form 
of the graphite in the resulting cast 
iron. 

According to Mr. Boyles cast iron 
is essentially an alloy of iron, car- 
bon, and silicon whose structure is 
altered profoundly by the presence 
of manganese, sulphur, and hydro 
gen, and that the type of structure 
called normal is due to the influence 
of the last three elements. By vary- 
ing the amounts of manganese, sul- 
phur and hydrogen, a great variety 
of structures can be produced with 
the same rate of cooling. To illus- 
trate the effect of hydrogen, the 
author showed an alloy that froze 
white due to saturation with hydro- 
gen at 2850 degrees Fahr. as a case 
of extreme carbide stability. 


Note Effect of Remelting 


The same metal remelted in hy- 
drogen at 2500 degrees permitted the 
hydrogen to drop sufficiently for 
graphitization with formation of fine 
graphite through slow carbide dis- 
sociation. The same alloy remelted 
in nitrogen at 2500 degrees with still 
lower hydrogen content favored for- 
mation of normal graphite flakes 
while melting in vacuo at 2500 de- 
grees with the loss of much hydro- 
gen produced fine graphite flakes 
by rapid carbide dissociation. Al 
melts were cooled at substantialy 
the same rate. 

One point emphasized by the 
author is that fine graphite may 
originate at both ends of the range, 
either by slow or by rapid graphiti- 
zation. Also in considering the ef- 
fects of hydrogen, the influence of 
the other elements in cast iron 
should be kept in mind. He indicat- 
ed that recognition of a gas as one 
of the basic constituents, explains 
for example, the response of cast 
iron to various atmospheres. If sol- 
ubility of the gas is a function of 

(Concluded on page 56) 
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Accurate duplicate patterns 
—at half the cost 


CERROBASE*, a NON-SHRINKING BISMUTH-LEAD 
ALLOY, provides an efficient means of duplicating small and 
medium size master patterns quickly and economically. Cerro- 
base (55° bismuth, 45% lead) actually expands slightly on 
cooling, preventing the making of undersize patterns. Savings 
as high as 60% are shown in making master patterns for con- 
structing aluminum match plates. The illustration shows a 
typical job of this kind. 


1. Wood pattern with Cerrobase duplicate. 
2. Four identical Cerrobase master patterns soldered to 
brass runner. 


Aluminum match plate made from Cerrobase multiple 
pattern shown in 2. 


Substantial savings are made particularly in the reproduction of 
ornamental master patterns by the elimination of much expensive 


hand chasing. 


Cerrobase melts at 255° F. It is very fluid in the molten 
condition and casts readily in sand, plaster, wood or paper. 
It may be melted in an ordinary ladle over a small gas flame. 
Pouring temperatures of 310° F. for long, thin castings, or 270° 
F. for thick, solid castings are recommended. 


*Trade mark registered 


(Above photographs courtesy Mergenthaler Linotype Co.) 


Other Cerrobase Applications: 


Stripper plates for molding machines. 

Models for engraving machines. 

Proof casting for forging dies, molds, etc 

Autoclave heat transfer medium. 

Low temperature heat treatment and tempering baths, 
Base metal for making special low melting alloys, 
Fusible metal for safety purposes. 

Low melting solders. 


Send Coupon for New Cerrobase Folder 


Cerro de Pasco Copper Corporation 
Room 1502, 44 Wall St., New York, N. Y | 


Please send your new Cerrobase Folder to the under 
signed. 


NAME POSITION 
co. 


| ADDRESS 


Bags STATE 


CERRO de PASCO COPPER CORPORATION 
44 Wall Street . . New York 
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(Concluded from page 54) 
temperature, effects of superheating 
may be interpreted. Further, if 
some of the hydrogen may be re- 
moved from the molten metal by 
bubbling or mechanical agitation, an- 
other class of phenomena may be ex- 
plained. 

For example Norbury’s process of 
blowing carbon dioxide through the 
molten metal sweeps out some of 
the hydrogen normally present and 
produces the same effect as melting 
under reduced pressure. Blowing 
hydrogen through the modified met- 
al restores the original condition as 
stated by Norbury. The author did 





New Officers 


AMERICAN INSTITUTE OF MIN- 
ING AND METALLURGICAL 
ENGINEERS 
President 
R. C. ALLEN 
Norton & Co., 
Vice Presidents 
Il. G. MOULTON 
New York 
HARVEY S. Mupp \ 
Los Angeles 
Treasurer 
KARL EILERS 
New York 
Directors 
JOHN M. BouTWELI 
Salt Lake City, Utah 
W. B. DALY 
Anaconda Copper Mining Co 
Butte, Mont 
ERLE V. DAVELER* 
Utah Copper Co., New York 
W. M. PEIRCE 
New Jersey Zinc Co., Palmerton, Pa 
BRENT N. RICKARD 
El Paso Smelting Works 
El Paso, Tex 
G. B. WATERHOUSE* 
Massachusetts Institute of Tech 
nology, Cambridge, Mass 
E. L. YOUNG 
Cia. Real del Monte y Pachuca 
Pachuca, Mex 
Re-elected 


Oglebay Clevelanga 











not attempt to explain how hydro- 
gen causes an increase in carbide 
stability, but simply offered the hy 
pothesis as a possible explanation of 
why graphite flakes in cast iron vary 
so widely. Solution of the problem 
which is very complex, according to 
Mr. Boyles, probably will be by syn 
thesis, starting with a base alloy of 
iron, carbon and silicon to which es 
sential elements are added to repro 
duce completely the structure and 
properties of cast iron. 


Ohio Men Emphasize 
Safety. Hygiene 


The Northeastern Ohio Chapter of 
the American Foundrymen’s associa- 
tion featured a discussion on safety 
and hygiene in the foundry at the 
Feb. 11 meeting, held at the Cleve- 
land club, Cleveland. In the first 
talk, E. O. Jones, director of the 
safety and hygiene section, Amer- 


ican Foundrymen’s association, cov- 
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ered certain interesting phases of the 
recent report made by the engineer- 
ing committee at the national sili 
cosis conference sponsored by the 
department of labor. Problems aris- 
ing from this disease, with reference 
to compensation in varied territories 
of the United States, also were dis- 
cussed by the speaker. Mr. Jones 
pointed out that less than 1 per cent 
of silicosis cases proved harmful and 
deprived man of his normal span of 
life. 

J. W. Beal, member of the indus- 
trial commission of Ohio, Columbus, 
presented a stimulating address in 
which he dealt specifically with in- 
dustrial problems of health and safe- 
ty, compensation and insurance in 
the state. Ohio is the largest ex 
clusive carrier of workmen’s com- 
pensation, he said. Of the 1400 to 
1700 cases submitted to the commis- 
sion each day, 92 per cent are taken 
care of within 8 to 10 days. Mr. 
Beal believes safety should be rooted 
into the worker’s minds 24 hours per 
day and all rates and compensation 
should be handled by the companies 
themselves, to avoid trouble from 
unethical medical, insurance and le- 
gal practices. Education of men in 
the subject of safety has decreased 
the steel rate from $2.40 per $100 
of payroll to 90 cents per $100, he 
said. Under the merit system, Mr. 
Beal stated, the basic rates are not 
as high. Investigation of all cases 
applied for should be conducted as 
thoroughly as_ possible, including 
machinery, all equipment, the man 
himself and the doctor. 

B. G. Parker, president, Youngs- 
town Foundry & Machine Co., 
Youngstown, ©., and vice chair- 
man of the chapter, presided. 


Book Review 


Gmelin’s Handbook of Inorganic 
Chemistry (Gmelin’s Handbuch der 
Anorganischen Chemie), edited by 
the Deutschen Gefellschaft, paper. 
518 pages, 6% x 10 inches, published 
by Verlag Chemie, G.m.b.H., Ber 
lin, Germany, and supplied by Tur 
FouNpry, Cleveland, and by the 
Penton Publishing Co. Ltd., Caxton 
House, Westminster, London. 

This volume, which is in German, 
constitutes Part D of the section on 
iron of one of the best known hand 
books of inorganic chemistry. The 
volume is divided into three main 
sections describing the magnetic 
properties of alloy materials, the 
electrical properties of alloy mate 
rials, and a short retrospect on and 
the future possibilities of the field of 
the magnetic and electrical proper 
ties of alloy materials. 

Subheadings under magnetic pro 
erties include magnetisability, Bark 
hausen effect, magneto elastic effect, 
magneto-mechanical effect, galvano 
magnetic and thermo-magnetic ef- 
fect. Under electrical properties the 
subheadings include in homogeneous 












material in contact with solid mate 
rials and in contact with gases and 
vacuums. Various properties are de- 
scribed under the particular alloy 
system or combination such as iron- 
silicon, iron-cobalt-vanadium-silicon- 
carbon, etc. The index is contained 
in the front of the book which aids 
considerably in locating the exact 
reference. 


To Hold Conference 
In Michigan 


The program for the fifth an 
nual sectional foundry conference, 
sponsored by the American Foun 
drymen’s association in co-operation 
with its Detroit chapter and Michi 
gan State college, has been com 
pleted. The meeting will be at 
Michigan State college, East Lan 
sing, Mich., April 9 and 10. 

This annual foundry meeting is 
designed to appeal primarily to 
those connected with gray iron pro 
duction in the automotive casting 
field. It brings together many 
leading authorities for discussions 
on metallurgical and foundry op 
erating problems. 

The revised program is as follows 

Friday, April 9 

10:00 a.m. Chairman: R. E Kennedy, 
technical secretary, American 
Foundrymen’s association, Chi- 
cago 
“Testing of Materials with 
Particular Regard to Cast 
Iron” by R. E. Schneidewind 
University of Michigan, Ann 


Arbor 
Discussion: Prof. H. L. Daasch, 
lowa State college, Ames, 
Iowa 


2:00 p.m. Chairman: A. J. Herzig, Cli- 
max Molybdenum Co., Detroit 
“Adaptability of Gray Iron as 
Engineering Material” by G. P 
Phillips, International Har 
vester Co., Chicago 
Discussions: “Wear Testing’ 
W. E. Jominy, General Motors 
Corp., Detroit 

S. C. Massari, Association of 
Manufacturers of Chilled Car 
Wheels, Chicago 

P. S. Lane, American ham 
mered piston ring division 
Koppers Co., Baltimore 
Banquet and Entertainment 
Chairman: L. G. Korte, chair 
man, Detroit Chapter, A.F.A 
“Fair and Equitable” by C. C 


6:30 pom 


Carlton, Motor Wheel Corp 
Lansing, Mich 
Saturday, April 10 

10:00 a.m. Chairman H Ww Dietert 


Harry W. Dietert Co., Detroit 
“Artificial Molding Sands” by 
Dr. R. A. Smith, Michigan De 
partment of Conservation 
Lansing 

“Core Making” by R. E. Ap 
teKkar, American Brake Shoe & 
Foundry Co., New York 


Wellman Bronze & Aluminum Co.. 
Cleveland, has appointed the Ellcon 
Co., 50 Church street, New York, as 
exclusive representative for the sale 
of Ellcon-Wellman products in the 
eastern district, under the direction 
of William M. Wampler, president 
of the Ellicon Co. 
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Discuss Corrosion Testing 


Difficulties Involved Make It Hard 
To Standardize the Methods of Test 


WO symposiums on corrosion 

and lubrication were included 

in the program of the regional 
meeting of the American Society for 
Testing Materials, held at Chicago, 
March 2-3. In addition, various 
A.S.T.M. committees and subcom- 
mittees met during the week. Regis- 
tration was slightly above that of 
the 1936 gathering, when more than 
600 attended. 

The symposium on “Corrosion 
Testing Procedure,” comprising six 
papers, was presided over by F. N. 
Speller, National Tube Co., Pitts- 
burgh. This session covered the va- 
rious methods of testing corrosion 
and was opened by a general discus- 
sion of the subject in a paper on 
“The Principles of Corrosion Test- 
ing,” prepared by R. B. Mears, Alu- 
minum Co. of America, New Ken- 
sington, Pa., and C. W. Borgmann, 
National Tube Co., Pittsburgh, and 
presented by the latter. 


Tests Are Standardized 


This paper emphasized the desir- 
ability of standardization of corro- 
sion tests and the difficulties in- 
volved. So far only two tests have 
been adopted as standard by the 
society. One of the difficulties in 
standardization has been the lack of 
correlation between laboratory tests 
and service life. This partly results 
from the fact that corrosion resis- 
tance is a property dependent upon 
both the nature of the metal and 
the character of the environment, 
and various metals react. dis- 
similarly in different environments. 

The following tests were stated 
by the authors as believed ready for 
standardization, based on the 
amount of data now at hand 
Laboratory tests: Impingement at- 
tack, intercrystalline corrosion, fre- 
quency of sites of initial attack, cor- 
rosion-fatigue, partial immersion 
tests and spray tests; Field tests: 
atmospheric exposure, soil corrosion 
tests and immersion tests. 

Atmospheric corrosion testing is 
carried out for at least two pur- 
poses, it was pointed out in a paper 
on this subject by H. S. Rawdon, 
National Bureau of Standards, 
Washington. The primary purpose 
is to determine the rate at which 
the metal is attacked chemically by 
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various agents to guard against an 
atmospheric corrosion attack. The 
latter may consist of surface coat- 
ings or the chemical treatment of 
the metal so as to produce a surface 
condition helpful in shielding the 
underlying metal. 

Atmospheric tests may be made 
either in the laboratory or in the 
field. The former usually are spray 
tests. In field tests it is common 
practice to choose a number of lo- 
cations in which the atmospheric 
conditions differ markedly among 
themselves. Results of field tests 
sometimes are misleading if they 
are not correlated with data as to 
the environment. 

A fundamental requirement for 
specimens to be used in field tests, 
if quantitative data are desired, is 
a large area to weight ratio. This 
is imperative when the progress olf 
corrosion is to be _ followed by 
change-of-weight determinations and 
it is important even when only 
visual observations are to be made. 
This requirement practically limits 
quantitative tests to sheet material 
or to thin plates. 

Vary According To Purpose 

Precision used in making change- 
of weight determinations must be 
varied according to the purpose of 
the test. All changes in weight 
should be calculated on the basis 
of unit of area and unit of time. 
The conversion of change-of-weight 
data into units of “penetration per 
year” is not so necessary and help- 
ful in atmospheric corrosion tests 
as in other forms of corrosion test- 
ing. 

Change-of-strength determinations 
preferably should be made on speci- 
mens machined from material after 
it has been corroded rather than on 
specimens which have _ corroded 
after being machined. A change in 
ductility is a more sensitive indi- 
cator of the effect of corrosion than 
the accompanying change in tensile 
strength. Tests of this kind are 
essential for evaluating properly the 
corrosion behavior of certain types 
of metallic materials. 

Practice of laboratories of Alu 
minum Co. of America in employing 
salt spray tests was described in a 


paper prepared by E. H. Dix Jr. 
and J. J. Bowman of that company. 
Illustrations of the boxes and other 
equipment used in conducting the 
tests were shown. A solution of 3% 
per cent sodium chloride in distilled 
water was recommended and the 
use of fresh solution rather than 
recirculation of the liquid was 
favored. Spray jets employed are 
monel metal, though hard rubber 
also has been found satisfactory 
A pressure of 30 pounds has been 
found desirable, while the tempera 
ture should be kept below 35 to 
10 degrees Cent. Generally reliable 
results have been obtained in test- 
ing aluminum alloys by this method. 

Discussing alternate immersion 
and water-line tests, D. K. Cramp 
ton, Chase Brass & Copper Co., 
Waterbury, Conn., indicated that the 
loss of tensile strength is a better 
measure of corrosion of copper al 
loys than loss in weight. Damage 
to a specimen by dezincification, se- 
lective solution or by pitting is 
shown clearly by the percentage of 
original tensile strength lost during 
the test. Corrosion by general thin 
ning causes only a small percentage 
loss in tensile strength, thus bring- 
ing the test results more nearly in 
accord with service behavior. In 
addition, the specimens need not be 
cleaned after corrosion, thereby 
eliminating possibility of error, 
while difference in density is not 
reflected in the loss of tensile 
strength though it may affect the 
weight. 


Control Is Advocated 


“Total Immersion Testing’ was 
discussed in a paper by R. J. McKay 
and F. L. LaQue, International 
Nickel Co. While the authors did 
not recommend the adoption of any 
particular apparatus or test, it was 
suggested that a procedure be set 
up which would provide proper con- 
trol of four vital features such as 
composition of solution, tempera- 
ture, aeration and velocity and as 
many others as may be dictated by 
the concensus of informed opinion. 
A review of reports on corrosion 
testing over a recent ten-year period 
shows a tendency toward better con 
trol and more complete reporting, 
but much additional attention should 
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be paid to the four controlling fac 
tors listed. 

A summary on “Soil Corrosion 
Testing” was included in a pape) 
on this subject by K. H. Logan, S. P 
Ewing and I. A. Denison, national! 
bureau of standards, Washington 
Such testing involves: the corrosive 
ness of the soil; the relation between 
pit depth and area; and the relation 
between pit depth and time. Cor 
rosiveness of a soil toward ferrous 
metals may be determined by 
measuring the voltage at various 
current densities of a cell in which 
the electrodes are steel and the elec 
trolyte is the soil under test. 

The precision and range of ap 
plication of the suggested procedure 
for soil corrosion tests is limited by 
imperfect understanding of certain 
features of soil corrosion, such as 
the exact nature of the relation con 
necting pit depth with exposed area 
Although this method is not sul 
ficiently well established to be 
adopted generally, it is believed to 
constitute a basis on which a stand 
ird method might be developed 

The second symposium of the 
meeting was devoted to motor lu 


bricants 


To Hold Conference 
In New England 


Program for the joint regional 
conference, to be held April 9 and 
10 at Massachusetts Institute of 
Technology, Cambridge, Mass., has 
been completed. This two-day meet 
ing, held under the auspices of the 
New England Foundrymen’s asso 
ciation, the American Foundrymen’s 
association and M. I. T., will be de 
voted to the presentation of dis 
cussions dealing with problems of 
design of castings and certain pro 
duction casting methods. Nationally 
known speakers have been secured 
to lead the sessions. Members of 


the Boston sections of several na 


View of the main educational building 









groups of the 


tional engineering societies have 
been invited to participate. 

Committee personnel for the con 
ierence is as follows: R. F. Harring 
ton, Hunt-Spiller Mfg. Co., Boston, 
chairman; D. L. Parker, Generai 
Electric Co., Lynn, Mass., vice chair 
man; Prof. J. M. Lessells, M. I. T., 
Cambridge; Walter M. Saunders Sr., 
Providence, R. I.; Charles F. Miller, 
Fairmount Foundry, Woonsocket, 
R. L.; F. W. Oldfield, Builders’ Iron 
Foundry, Providence; P. E. Kyle, 
M. I. T.; W. J. Maton, Waterbury 
Farrell Machine Co., Waterbury, 
Conn.; and D. Tamor, Reading-Pratt 
& Cady Co., Hartford, Conn. 

The program has been arranged 
as follows: 


Friday, April 9 

stration 

\ddress of Welcome by Dr 
\ Bush, vice-president, Massachusetts 
Institute of Technology 


GO) a nr Reg 


1O:O0) a m 


Chairman 


1O:30 a. m. Technical session 


i H Ballard General Electric Co 
West Lynn, Mass 
Casting Design Iron by k M 
Phillips Turbir Engineering depart 
nent, General Electric Co., Lynn, Mass 
Discussior 
Oop. ! ] noche Walke Memo! 
t lair 
0p nm rechr sessior Chai iT 
(; t enks Watert ! \rsen 
Vatertow Mass 
Cas Des ! Stee l \ I 
NI trl T et i st Cc} T \ ilve 
cr Indian Orc i, Mass 
Discussion 
1) p. m. Technical session—Chairmat! 
Prof. R. S. Williams, M. I. 7 
Casting Desigr Nonferrous bD\ 
Harold J. Roast, F. C. S., vice-president 
Canadian Bronze Co Ltd Montreal 


PP. dQ. Canada 

Discussion 
200 p.m. “Physical Testing of Cas 
Metals and Laboratory Demonstration 


’ 


by Prof. J. M. Lessels, Mechanical Er 

gineering department, M. I. T 

7:00 p. m. Dinner meeting Walker 

Memorial hall 

Presiding R F Harrington Hunt 
Spiller Mfg. Corp., Boston 

Speakers: W. M. Saunders, Jt presi 


dent, N. E. F. A 
Dr. K. T. Compton, president, M. I. 7 
Dan M Aves 

A. F. A 
Lecture “High Speed Photography,” 


secretary-treasurer, 








from the Charles river 


Massachusetts Institute of Technology 


depart- 


Merwin Horn, 
ment, M. I. T 


Photograph 


Saturday, April 10 


9:00 a. m. Registration 
Chairmar! 
Mfg. Co 


9:20 a. m. Technical session 
\. S. Wright, Hunt-Spiller 
Boston 

“Molding Sand,” by W. G. Reichert 

Singer Mfg. Co., Elizabethport, N. J 

11:00 a. m. Technical session 

‘Sand Testing Technique and Den 
onstration,” by Earl E. Woodliff,, re 
search engineer, Harry W. Dietert Co 
Detroit 

12:30 p. m. Luncheon 
building 
2:00 p. m. Technical session—Chairman 
Charles F. Miller, Fairmount Foundry 
Woonsocket, R. I 

“Cupola Operation,” by Donald J 
Reese, International Nickel Co Im 
Bayonne, N. J 

1:00 p. m. Testing demonstration 
Materials Testing and Photo-Elast 
Laboratories 
230 p. m. Adjournment 


Walker Memorial 


Cast Iron Pavement 
Warns Driver 


KE. W. 
the mines experiment station at the 
University of Minnesota, Minneap 
olis, has been making experiments 
with cast iron paving blocks. These 
were described in an article in the 
April, 1934, issue of THE FouNDRY, 
on page 24. His tests have suggest 
ed another idea. In trying out dif 
ferent treads for the cast iron 
blocks, to give the greatest nonskid 
results, Mr. Davis has found that 
various types produce a wide variety 
of sounds as automobile tires pass 
over them. 


Davis, superintendent of 


This discovery suggested the pos 
sibility of a silent type for the cen- 
ter of the motor lane, with strips 
producing a higher pitched note 
placed just inside the curb and along 
the center line. This would serve 
as a warning to the motorist when 
too close to the curb or the wrong 
side of the road. Under present 
day driving conditions a few extra 
precautions might not come amiss 










under floodlights at night as seen 
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BARTLETT-SNOW 


Cu tting Feeders 

















BARTLETT-SNOW FOUNDRYMAN’S 
GATE an inexpensive, easy 
opening, instantly closing gate, 
designed specially to meet the 


requirements of foundry service 





BARTLETT-SNOW FLASK FILLER 


. one of a complete line that 


includes swiveled chute, pivot- 
ing boom and single, double 
and triple, flat and sloped, aproa 
feeder types. 
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@ Bartlett-Snow Cutting Feeders give unequalled service on 
tempered sand. They discharge the sand uniformly from the 
bin without emptying first one end, then the other... and at a 
predetermined rate that is changeable by adjusting a single nut. 


The equipment consists of a series of bars pivoted at both 
ends... the pivots on one end being fastened to the hopper 

. those on the other end, to a crank driven reciprocating 
arm supported beneath the hopper with stirrups. The tem- 
pered sand projects downward, filling the spaces between the 
bars, and is “cut-off” as the reciprocating support widens 
and narrows the spaces. The stirrups impart a slight upward 
and downward motion to the sand... prevent its arching. 


Bartlett-Snow Cutting Feeders, patented, ae available in 
sizes from 9” x 9“ to 4‘x 15’. They reflect the efficiency of a 
construction based on Bartlett-Snow’s 25 years’ foundry 
experience... and suggest the obvious advantages of referring 
your foundry problems to the Bartlett-Snow ‘oundry engi- 
neers. What are your problems? 


THE C. O. BARTLETT & SNOW COMPANY 
In New York: 6201 Harvard Ave. 
30 Church Street Cleveland, Ohio 


In ¢ hicago: 


Firs* Nat'l Bank Bldg 


BARTLETT-SNOW 


SAND HANDLING AND SAND CONDITIONING EQUIPMENT 
MOLD CONVEYORS AND ACCESSORY FOUNDRY EQUIPMENT 
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ESULTS!... 





BARTLETT-SNOW RECIPROCATING 
CONVEYOR 


quires little 
headroom lisp shing, shoving 
acunon aerates and cools the 
sand breaks up the lumps 

















BULLETIN No. 75. Complete with 


120 illustrations and 26 engi- 
x 


neering diagrams, this 44-page 
booklet describes the Bartlett- 
Snow method of securing less 
costly, more efficient operation. 


Send for one! 
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i 
It “ 


I’m! 314 miles east of Gloucester! 


VEN in my somewhat clois- 
E, tered existence, avoiding as 

much as possible that type of 
contact with other people, known I 
believe in more vulgar circles as pok- 
ing the impudent old nose into other 
people’s affairs, I have noticed that 
the obsession of infallibility, the I’m- 
positive-I’m-right complex is a rather 
common disease. 

I regret that I have no tables or 
charts by me at the moment to prove 
this assertion. Speaking offhand, 
and of course off the record, and 
furthermore depending on a more 
or less slippery memory that is none 
too reliable at the best of times, I 
should say —or rather cautiously 
venture the opinion—-that this par- 
ticular blind spot is found as fre- 
quently among the mental half pints 
and nitwits as it is among the two- 
gallon jug and full barrel intellects. 

In other words, if one may be par- 
doned for coining a special phrase 
for the occasion, supreme egotism 
is found where you find it. 

Perhaps, as in my own case, a re- 
cent offering on the silver screen, 
brought back memories to many 
people of Kipling’s only American 
and highly delightful story Captains 
Courageous. To my mind the only 
story to be bracketed with Steven- 
son’s immortal Treasure Island. 
They will remember how Disko 
Troop, able master of the Gloucester 
high liner We’re Here held firmly 
to the conviction that he never were 
mistook in his jedgement. 

Contrary to the totally unwar- 
ranted foundation set up by the ma- 
jority of these This-rock-shall-fly- 
from-its-firm-base-as-soon-as-I people, 
the resourceful and highly compe- 
tent Captain Troop had good and 
sufficient anchorage for his belief. 
For 25 years, drenched to the skin 
most of the time, he had wrestled 
the north Atlantic ocean, his only 
navigating instruments a delicately 
sensitive nose and a lead line, one 
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cocked Knowingly to windward and 
the other heaved in a long arc for- 
ward of the plunging bowsprit. 

He sniffed the air and he looked 
at, smelled and sometimes tasted 
that portion of the ocean bottom 
adhering to the tallow in the lead 
line. From the combination he 
drew conclusions which set the 
We’reE HerE On a course as definite 
as that of any furry legged bee 
heading for the hive or the hole in 
the old hollow tree, or any sleek 
homing pigeon winging its way 
from foreign territory to the famil- 
iar dove cot on top of the livery 
stable. Rain, snow or hail, fog, the 
curse of the banks, or a screeching 
gale that threatened to whip the 
sticks out of the Wer’reE HERE by the 
roots did not affect the jedgement of 
this doughty mariner. He knew ex- 
actly where he was going and with- 
out more ado and in spite of every- 
thing he went there, pronto. 

From long experience his crew 
also believed in his possession of an 














He pays the fish a personal visit 


By PAT DWYER 


extraordinary or sixth sense which 
enabled him to locate schools of fish, 
even when other masters declared 
to high heaven that the ocean ap- 
parently was fished out. This tarry 
old sea dog, pickled in brine and no 
doubt smelling horribly, knew where 
they were. Not only in the immedi- 
ate vicinity below the schooner and 
concealed from the vision of ordin- 
ary men by a paltry 20 to 40 fath- 
oms. Not at all. None of that ama- 
teur stuff for Disko. 

Having caught all the fish willine 
or unwilling to be caught in any 
given locality, before they fled in 
terror on a grand hegira, he closed 
his eyes, took a few good satisfyine 
sniffs and decided that on the fol- 
lowing day he would meet his little 
finny friends again at a point some- 
where within a 100-mile circle. 

He had this point as definitely in 
mind as the ordinary city dweller 
who proposes to meet a friend, or 
any other person, in a building on 
the northwest corner of 46th street 
and Juniper ave. Whereas the city 
man has to do a bit of zig-zaging to 
reach his destination, Disko with a 
fair wind and every stitch drawing, 
flew to the spot as straight as the 
crow flies, if one can place any re- 
liance in the old saying, and if any 
person can imagine one of those 
wily birds silly enough to fly over 
the open sea. 

If he had a head wind he reached 
his objective, still with every stitch 
drawing, including jib and jumbo, 
in a minimum number of long 
reaches to port and_= starboard. 
When he threw out his lines the fol- 
lowing day, the school of fish that 
had fled in terror the day before, 
recognized the shadow of the schoon- 
er and murmured among them- 
selves: Might as well give up, boys. 
Here’s that tarry old devil, just like 
a G-man right on our tails! 

If pressed into a corner I shall 

(Continued on page 66) 
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Will YOU be there... among those 


present at the foundry convention 


which opens in Milwaukee, May 3? 


On this” significant occasion, 
foundrymen all over the world may 
be effectively reached by your sales 
message in the April Pre-Convention 
issue of The Foundry. 

You may be assured of effective 
representation—you may contact 
foundrymen who go to Milwaukee, 
and those who remain “on the job” 
by reserving advertising space in 


this issue. Forms close April Ist. 


THEFouNDRY 


45TH YEAR 








(Continued from page 62) 
have to admit that one of the many 
interesting twists in this elegant 
yarn leads up to a denouement in 
which the infallible captain has to 
admit that in at least one instance 
“He were mistook in his jedgement.” 
However, that is neither here nor 
there except that with such a cop- 
per fastened, A No. 1 at Lloyd’s ex- 
ample for a guide I need not feel 
any compunction at changing my 
mind occasionally. 

Some time around Christmas, Bill 
persuaded me one night to visit the 
home of one of his friends. I forget 
the exact date, but that is not a 
factor of any importance in the fol- 


he now is in position where he no 
longer has to worry about the 
butcher, the baker and the candle- 
stick maker. When he feels the 
urge to go out and shoot something, 
or to ketch a mess of fish, why, he 
just goes. He closes his desk, puts 
on his hat, telephones his wife that 
he is off for a month or two in the 
wilderness and that she can expect 
to see him again when she sees him. 
He usually selects some god-forsak- 
en section of the earth’s surface, 
where as the feller says the hand of 
man never yet has planted his foot. 
Some place where Jim Farley has 
no post office and where even the 
most optimistic business promoters 





No FisH 


Oh You 











A\W Let 


Me EXPLAIN 





Sener 








Tense situation in: 


lowing veracious chronicle. If I 
were to spend half an hour telephon- 
ing and checking up on this item 
and then set it down here ’twould 
probably go in through one of your 
eyes and out through the other 
like water off a duck’s back. Any- 
way, as man to man, what difference 
does it make? As Harry Lauder 
remarked in that charmingly tipsy 
monolog describing his meeting with 
Sir-r-r Er-r-rnest Shackleton—later 
to be addressed familiarly and in- 
timately as “Shack” in a pub 
“ "Twas near-r-r the end o’ the week, 
anyway!” 

Some time around Christmas and 
near the end of the week—surely 
that is definite enough for any per- 
son not connected with a govern- 
ment bureau—Bill and I set out to 
see what he enthusiastically de- 
scribed as a really remarkable ex- 
hibition of hunting and fishing pic- 
tures. 

“This lad,” Bill said, “is the presi- 
dent and mechanical genius of a 
stove company. He has two main 
hobbies. One is perhaps the most 
completely equipped home _ work 
shop in the city. and the other is 
hunting and fishing. Fortunately 


66 


When Johnny Comes Marchin’ ’Ome Again, 


"Urrah! ’Urray! 


of the telephone and telegraph com- 
panies have no record on their re- 
mote prospect sheets. 

“Before leaving, he drops in for a 
brief interview with Joseph Stone- 
face Fish, president of the First Na- 
tional Bank. ‘Joe,’ he says, ‘I’m off 
for a little jaunt away out back of 
beyond. Pack me up a duffle bag 
or a nail keg or something with a 
few bundles of the old mazuma, the 
kale, the long green, enough to last 
me for a month or two in company 
with a camp crew, a few guides and 
a string of pack horses. Well, so 
long, Joe, I'll be seein’ ya.’ ” 

A very fine motion picture camera 
was included in the equipment which 
accompanied him in the latest expe- 
dition into the wild and desolate 
mountains of northern’ British 
Columbia. The pictures reproduced 
in natural colors were among the 
most remarkable and interesting I 
have ever seen. 

However, for some reason, I failed 
to become enthusiastic over the 
scenes showing the actual shooting 
of grizzly bears and mountain sheep. 
An extra reel at the end, thrown in 
for good measure and showing a 
lad catching fish, unhooking them 





and throwing them back into the 
lake struck me as an unnecessarily 


cruel form of sport. I made a men- 
tal vow to never go fishing again. 
I have kept that vow for the past 
couple of months and _ probably 
would have kept it indefinitely if 
Bill had not called around last night 
with insidious propaganda on a pro- 
posed fishing trip. His account of a 
rather trivial adventure he had last 
summer tipped the scale in his favor 
and made me realize that perhaps 
after all I were mistook in my jedge- 
ment. 

“I don’t think,” he said, “I ever 
told you of sundry and divers—and 
believe me kid, divers is right—sund- 
ry and divers happenings on a small 
solo trip I made one day last sum- 
mer. You know that gap where the 
breakwater extending at right 
angles from the shore comes within 
40 or 50 feet of the main wall. At 
one time the gap was filled with 
water to a depth of 10 feet, but it 
gradually filled with sand until now 
the water is only a few inches 
deep except during a high wind from 
the east. 

“This day I drove the old car 
across the gap and parked it on the 
sand. Then I tramped for about 
half a mile along the wall looking 
for minnows for bait. The water 
was as clear as crystal and at one 
particular point I saw a big bass 
coyly retreating under a rock. I! 
had seen this same lad on former oc- 
casions, but never had been able to 
do anything with him. Through a 
sixth sense which all true fishermen 
possess I knew this was my lucky 
day and if I only had the bait he 
was as good as in the bag. I walked 
back almost the full length of the 
wall and finally spotted a small 
school of minnows. They were al- 
most beyond reach but by leaning 
over at a highly perilous angle I 
dropped the small hand net among 
them. 

“The final effort loosened a pack- 
age of cigarets in my shirt pocket 
and it fell into the water. A brand 
new pack, mind you, never touched. 
Well, you know yourself that a man 
might just as well try to fish with- 
out bait as without cigarets. I made 
a wild grab for the pack—and fell 
in, body and bones. By the time I 
came up and secured a grip on the 
wall, the cigarets were beyond 
reach, the minnows probably were 
half way across the lake speeding 
under forced draft, and I realized 
that the fishing was over for that 
day. 

“T had to strip off the clothes and 
wring ’em out and when I climbed 
into the car I found that a shift in 
the wind had placed a lake of water 
more than a foot deep between me 
and the shore. The continued run 
of ill luck had somewhat soured my 


(Concluded on page 68) 
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PROFITS and the HERMAN 


In more than one instance the Herman Molding Machine has been the 
deciding factor in a foundry’s molding department showing a profit. 


With the ability to increase production from two to five times over 
old methods the Herman is building for itself a record that promises 
“If It's a Herman to be the most outstanding in the industry. Hermans are making 
. railroad car wheel molds at the rate of one a minute with one cope 
It's Worth Using; It and d etna 
one drag machine; as many as two hundred and ten car side 
Made Its Way by frame molds have been made in nine hours on a pair of Hermans; 
while one hundred and forty bath tub molds are made in eight 
the Way it's Made.” hours on a pair of Hermans. 








Everywhere reports show that Herman installations increase pro- 
duction, cut costs and produce more nearly perfect molds. Learn 
how the Herman can help you increase profits. Whether your work 
is large or small the Herman can do it better. Write for details. 


HERMAN PNEUMATIC MACHINE CO. 


ri'lTS€@Ue GH, 


THe FouNnpry—March, 1937 





(Concluded from page 66) 
usual sunny disposition and instead 
of trying to sneak across cautiously, 
I opened her up and the resulting 
splashes killed her and left me there 
stranded. The water was too deep 
for me to get out and try to push. 
After a couple of hours of acute 
mental and physical anguish a fella 
came by in a car and pulled me on 
to dry land. 

“Just to show you how a trifling 
little mishap will throw all the men- 
tal apparatus out of gear, I felt sure 
that if I wiped and dried the spark 
plugs the old boat would sail away. 
Well, it didn’t. I overlooked the dis- 
tributor points. The good samaritan 
had to tow me all the way home. 
The Missus was waiting on the door 
step as the sorry caravan turned 
into the yard. Seeing me with head 
bowed and apparently helpless she 
jumped to the totally unwarranted 
conclusion that some wicked men 
had induced me to partake of the 
demon rum and maybe that did not 
give her a text for a sermon! ‘You 
are away all day,’ she says, ‘and 
then you come home drunk without 
a fish and with the car a wreck. 
God help all poor fishermen’s wives. 
she says.” 

I think I shall go with Bill next 


time. Perhaps he'll fall in again. 


Alloys Considered In 
Eastern Meeting 


S. W. Chappell, Electric Boat Co., 
Groton, Conn., spoke on “G Metal 
and Manganese Bronze,” at a well- 
attended meeting of the Connecticut 
Nonferrous Foundrymen’s associa 
tion held Jan. 19 at Hotel Duncan, 
New Haven, Conn. Ernest Stone, 
Consolidated Ashcroft Hancock Co., 
Bridgeport, Conn., discussed in an 
interesting manner the subject of 
“Nickel Alloys.” 

An entertainment committee was 
appointed for 1937 with Roy Hunter, 
141 Milk street, Boston, as chair- 
man. He will be assisted by George 
Hubbell, Mullite Refractories Co., 
Shelton, Conn., George King, Malle- 
able Iron Fittings Co., Branford, 
Conn., Byron Ried, Reading Pratt & 
Cady Co., Hartford, Conn., and 
Louis G. Tarantino, 565 West Taft 
avenue, Bridgeport. 

The program committee for this 
year also was appointed. Frank B. 
Diana, Whipple & Choate Co., 
Bridgeport, is chairman, assisted by 
L. A. Ward, Chase Brass & Copper 
Co., Waterbury, Conn., and Mr. 
Tarantino. 

V. P. Weaver, American Brass Co., 
Waterbury, spoke on “Sand Cast 
Silicon Alloys” at the Feb. 16 meet- 
ing of the association. He outlined 


developments in the chemical and 
physical properties of these alloys. 
T. Joseph Judge, president of the as- 
sociation, presided at both meetings. 
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Discuss Apprentice 
Training 


Victor J. Hydar, manager of per 
sonnel, Falk Corp., Milwaukee, dis 
cussed apprentice training at the 
Feb. 9 meeting of the Northern II- 
linois Foundrymen’s association, 
held at Schrom’s cafe, Rockford, Il. 
Mr. Hydar defined apprenticeship 
as training on the job. He believes 
that a program should be inaugur 
ated by various trade associations 
because of the current scarcity of 
apprentices in the foundry industry. 

Such a program, he stated not 
only would be of benefit from a 
business standpoint but also would 
be a social service to the boys. Mr. 
Hydar made a comparison between 
plants organized to train appren- 
tices and those whose boys worked 
without direction. He said that in 
general schools do not recognize the 
fact that the majority of students 
enter industry. In many cases they 
are directed into literary courses 
only to apply later for jobs which 
will train them to be machinists, 
welders, etc. The speaker concluded 
his interesting talk by giving a 
short history of apprentice training 
at the Falk Corp. where 135 boys 
normally are enrolled. Mr. Hydar 
emphasized the fact that appren 
tice training is not expensive and 
upon completion of the course, the 
boy makes a better citizen. 

C. A. Nass, vice president of the 
association, presided. 


Minnesota May Use 
Iron Pavement 


Cast iron pavement may be given 
a trial in Minnesota. If the test can 
be made without additional cost to 
taxpayers, the new pavement will be 
placed on a heavily traveled high 
way in ore-producing St. Louis 
county. The project involves 4369 
square yards of paving surface and 
would entail additional expense of 
approximately $7000. 

St. Louis county, which requested 
a change in specifications to permit 
the use of this type of paving, has 
appropriated $15,000 to make the 
trial. If the manufacturers of the 
pavement will share the expense, a 
request to change the specifications 
will be made to the United States 
bureau of public roads. N. W. Els 
berg is state highway commissioner. 


Book Review 


Spectrum Analysis with the Car 
bon Arc Cathode Layer, by Lester 
W. Strock, cloth, 56 pages, 6 x 9% 
inches, published by Adam Hilger 
Ltd., London, England, and supplied 


by THE Founpry, Cleveland, and in 
London by the Penton Publishing 









Co. Ltd., Caxton House, Westmin 
ster. 

This book describes the special! 
methods of spectrum analysis ap 
plied to minerals by Prof. V. M. 
Goldschmidt and his co-workers at 
Goettingen. The book is divided into 
five chapters of which the first dis- 
cusses the general principles of the 
cathode layer method. The second 
describes spectrum analyses with 
the cathode layer method by visual 
estimation of absolute intensities 
and matching with a_ standard 
spectra. Chapter III is entitled “Re 
finement of the Cathode Layer Meth- 
od by Photometric Measurements” 
and Chapter IV is entitled “Acknow- 
ledgements.” Chapter V is an ap- 
pendix which discusses the elements 
determined, and various references, 
the outline of the various proced 
ures used in applying the cathode 
layer method, and a list of elements 
determined _in Goettingen, lines, 
methods, etc., used. 


Milwaukee Chapter 
Studies Melting 


The regular meeting of the Mil 
waukee Chapter of the American 
Foundrymen’s association was held 
Feb. 19 at the Schroeder hotel, Mil 
waukee. With 145 men attending 
the meeting, interesting talks were 
given by George Long, Pickands 
Mather Co., Don J. Reese, Interna 
tional Nickel Co., and S. Swain, 
North American Refractories Co. 

Mr. Long discussed cupola prac 
tice, giving practical illustrations of 
the proper charges to use for produc 
ing definite results. Mr. Reese pre 
sented data on melting furnaces and 
considered various costs of melting 
in different types of equipment. M) 
Swain referred to the causes of re 
fractory failures and suggested that 
a proper foundry analysis of such 
failures would lead to their elimina 
tion and considerable saving in costs 

William F. Bornfleth, chapte 
president, presided. 


Publish Radiography 
A-Ray Papers 


The American Society for Testing 
Materials, Philadelphia, has pub 
lished 12 extensive technical papers 
and their discussion, comprising the 
symposium on radiography and x 
ray diffraction methods held at the 
thirty-ninth annual meeting of the 
society June 30-July 1, 1936, at At 
lantic City, N. J. Six papers deal 
with the principles, applications and 
relations of radiography. Six are 
devoted to diffraction equipment, 
methods, applications to nonmetallic 
materials, etc. Copies tn cloth bind- 
ing may be obtained from A.S.T.M. 
headquarters at 260 South Broad 


street, Philadelphia, for $4.00. 








THE Founpry-—March, 1937 








Fig. '—Student operator making molds 


Foreword 
By R. W. SCHROEDER 


Foundry Instructor 


HE report following was writ 

ten by one of the student re- 

porters on the staff of the 
Crane Tech Chronicle, published by 
the Crane Technical High School, 
Chicago, and gives a good example 
of the training given in technical 
schools. A closer contact with in 
dustrial plants and manufacturers 
should prove beneficial to all con 
cerned. As a means of advertising, 
the makers of foundry equipment 
would search far before finding a 
field so rich. It is from this group 
that the future skilled workers and 
leaders of industry will be devel 
oped. The impressions made now 
when the mind is in the formative 
stage will be lasting ones. 

Not many _ school shops. are 
equipped to give a student the 
proper conception of an industrial 
plant. Apprentice training is be 
yond the scope of regular school 
curriculum but with better equip- 
ment, more time and closer co-oper 
ation, schools would turn into indus- 
try valuable products. Is it asking 
too much of industry to take an ac 
tive interest in technical high 
schools? 

The cry for skilled mechanics is 
being heeded, but the possibilities of 
foundries co-operating with schools 
in supplying training goes unheed 
ed. Industry may not know that be- 
ginning Feb. 1 the technical high 
schools of Chicago, Crane, Lane and 
Tilden, are to offer a new type of 
course, which will help solve this 
problem and give to that large 
group of students who do not and 
cannot go on to college, a training 
which will fit them better for indus 
try. 

The plan provides that the first 
=r 
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raining 


akes 


tudents 


elf 


-eliant 


By ROBERT ALLEN 


Student, Crane Technical High School, Chicago 


two years of the high school course 
will be the same as in the past, but 
a student entering on the third year 
will be given an option of continu 
ing with a course fitting him for col 
lege entrance, or he can elect to 
pursue an industrial training course 
during the last two years. Select 
ing this latter course, he will elect 
the trade he prefers and then will 
receive four hours a day in shop in 
struction and practice, and two 
hours a day instruction in related 
class work. 

For example, if the student 
chooses foundry work, he will spend 
four hours a day in the foundry 
shop, molding, making cores and 
melting metal, and two hours a day 
in the class room on chemistry, 
drawing, English and mathematics. 
Managers of foundries are asked 
to co-operate in making the school’s 
foundry work effective and provide 
jobs for students when they com 
plete their work. 


Competence Is 
Revealed 


ECAUSE students receive a 

generalized training in high 

schools and even in technical 
high schools, various industries in 
the past have looked upon the prob 
lem of vocational training as that 
of an elementary nature. That mis- 
conception is predominant especial 
ly in the foundry industry where 
men with practical foundry experi- 
ence are preferred to school trained 
employes. 

It is admitted that a high school 
graduate is not at all equipped to 
enter an industrial plant and begin 
work. However, the training given 
to students in foundry practice in 
modern high schools is far from the 


elementary type that industrialists 
believe. 

Every important 
foundry is taught under the 
supervision of competent advisol 
who have had years of experience 
in the foundry and a 
knowledge of their subject 


phase of the 


Strict 


thorough 


In addition to the theory, which is 
important to the worker in every 
conceivable phase of the foundry, 
the practical application of the 
theories is taught That is what is 
of primary importance to manufa 
turers, namely, education applied to 
manufacturing problems 

An unbelievable amount of prac 
tical knowledge and training is 
given the high school foundry stu 
dents. The core room, molding 
floor, melting department, pattern 
making and numerous other phases 
of the work are studied by the stu 
dent with an eye not only to gen 





2—Squeezer mounted on support 
pillar, and matchplate 
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eral knowledge obtained but also 
with a view to practical work re- 


quired in large industrial foundries. 

ro illustrate the co-ordination and 
production methods used in an av- 
erage technical high school, equal 
to any similar problem that would 
present itself in any manufacturing 
plant, the following example is 


cited. The incident occurred at the 
Crane Technical high school, 2245 


West Jackson boulevard, Chicago, in 
December, 1935, during the conven 
tion at the Stevens hotel of the 
American Vocational association. 

An order came into the foundry of 
the school to manufacture 2400 ash 
trays for a banquet of the A.V.A. 
The order explained that an ash tray 
was to be placed at the plate of each 
person attending the banquet as 
souvenirs of the occasion. The or 
der came rather late to be certain 
of its completion in the short period 
of time prior to the proposed ban 
quet. Because of this fact it be 
came necessary for the foundrymen 
to resort to swift measures to allay 
the fear that they would not be pro 
duced in time. 


Floor Space Limited 


Work was begun immediately 
under the supervision of the three 
foundry instructors at Crane Roy 
W. Schroeder, George A. Davis and 
Paul A. Becker. Unfortunately the 
floor space for such a_ production 
schedule as had to be carried out, 
was limited. Therefore, an ingenious 
method was devised to handle a 
hand squeezer machine. The head 
and base of this machine were 
strapped to one of the supporting 
pillars in the foundry shop. This 
simple procedure entirely eliminat 
ed the large amount of floor space 
usually taken up by the machine. 

A match plate was constructed in 
the shop so that four castings were 
produced in each individual mold 
and a good deal of time was saved 
by having a gate on the pattern 
plate so constructed that it elim 
inated the cutting of the gates with 
a hack saw. These gates were de 
signed so that the castings could be 
broken off in a manner similar to 
that employed in gray iron found 
ries, 

The metal used in the castings of 
the ash trays was aluminum alloy 
No. 12. It was poured at approxi- 
mately 1300 degrees Fahr. and the 
temperature was controlled by the 
use of a thermocouple made by the 
Illinois Testing Laboratories. The 
sand was conditioned by the use of 
a Simpson sand muller and a Combs 
gyratory riddle. After pouring, the 
small gate was ground off and the 
castings scratch brushed. A small 
amount of filing was found neces 
sary on the parting line. 

Each mold required from 3 to 3': 





minutes to produce. A _ rigid in- 
spection was necessitated by the 
lettering and the design on the cast- 
ings. A special order of 50 bronze 
trays for the speaker’s table re 
quired special care. The edges of 
these had to all be polished and 
buffed. These castings had a F'lem 
ish finish while the scratch brush 
ing on the aluminum trays resulted 
in a satin finish. 

The operation of the molding ma 
chine, the melting of the metal, the 
grinding and the scratch brushing 


of the castings were all done by the 
The 


students. instructors acted 





Pig. 3—Putting the finishing touches on 
the castings 


only as supervisors during the work. 
However, the amazing thing about 
the whole’ procedure was that the 
majority of the students only pos- 
sessed training equivalent to three 
working days of eight hours each. 

This actual example definitely 
shows the extent of training a tech 


nical high school gives to its stu- 
dents. A better example would be 


difficult to find. At the present 
time the Crane Technical high 
school foundry is working on a 
schedule of 2000 aluminum castings 
a semester. These castings are mo- 
tor end bells for use in the electric 
shops. The metal for these castings 
which are a little bit harder to man 
ufacture, is kept around 1250 de 
grees Fahr. to avoid shrinkage in 
the hub. 

Foundry work at Crane is divided 
into three major groups, lecture, 
bench and floor work. Due to the 
large classes a new method is used 
to take care of the students. Each 
week the classes rotate between the 
foundry and the lecture room. One 
week there are 21 students in the 
foundry on the bench and 21 on the 
floor with 42 in the lecture room. 
The next week the shop class and 








the lecture class groups are rotated. 
At the middle of the semester the 
floor and bench groups rotate. 

The shop operates like a regular 
industrial foundry with a foreman, 
a safety assistant, mechanical as 
sistant, melting assistant, bench and 
floor foremen and roustabouts. 

Testing the sand before each boy 
is al‘owed to start molding, check 
ing of the castings poured, and an 
swering questions pertaining to the 
work are a few of the duties of the 
shop foreman. This position helps 
to develop or discover any traits of 
leadership or executive ability a boy 
might have and is a valuable part 
of his training. 

The safety assistant attends to 
the cleanliness of the shop and en 
forces all the safety measures, be 


sides suggesting new ones which 
might increase the _ precautions 


against accidents. 

The melting assistant has charge 
of all melting, pouring and the care 
of crucibles and furnaces. The me 
chanical assistant is responsible foi 
all equipment in the shop and th 
roustabout dumps all molds, cuts ofi 
returns scrap metals and 
does all the things that makes the 
shop neat, clean and a safe plac 
to work. 


gates, 


Accuracy Is Stressed 


Additional foundry work consists 
of lectures on the structure of met 
als and sand, modern foundry lay 
outs, buildings and equipment. The 


purpose of this is to acquaint the 


students with the industrial plant 
from the management as well as 


the workers view point 

Habits of work, promptness, and 
dependability are impressed upon 
the foundry student throughout the 
Crane course, as well as the stress 
ing of the point that quality rathe 
than quantity is the students’ goal 
Speed then is built up through ac 
curacy. This method, it has been 
found, does not discourage speed but 
quite the contrary. 

Probably the most’ important 
point in the training of the Crane 
student for the industrial world is 
the co-ordination of mind and hand 
This principle must be mastered by) 
every technical student if he is eve: 
to accomplish anything in industry 
Exactness is also a requirement that 
is stressed in every phase of th 
work. 

The most important work of the 
entire course can be summed up by 
stating that it is to train boys to 
think and to think orderly and if it 
has accomplished this, the school 
can relinquish its hold on the stu 
dent, knowing it has sent into th 
industrial world a product worth 
while 


Where a real safety program is 
followed, efficiency and economy of 
the highest order also will prevail 
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Test your hnouledge of 
FOUNDRY FACTS 








Here's an opportunity for you to review what you know | 
about the foundry business, and perhaps learn something OPEN SAFE TO 
new. Every month the Milwaukee Foundry Equipment PROVE ANSWER 
Company issues a folder with a question pertaining to some 
important phase of the foundry industry. The foundryman 

receiving the folder is asked to jot down his answer, then 

compare it with the correct answer given in the ‘‘safe”’. 


We cordially invite you to join us in playing this FOUNDRY 
QUESTION AND ANSWER GAME. You'll find it 
both interesting and instructive. Watch for your copy of 
the monthly folders. 


This little “*Safe’’ contain 
vital found tion 


ry questions 
of our monthly folder sen oa 
interested. 


He 
rc 


Milwaukee Jolt Squeezers 


Produces good molds, quickly 
and easily. Built for high speed 
operation. All parts arranged 
to operate with minimum effort. 
Readily accessible from three 


sides. 


No. 124 Portable Unit 
A brand new machine 
with 


>) FOUNDRYMEN’S CONVENTION at Milwaukee, May 3rd to 7th. 
now to attend this great show. You'll find it 5 days well spent. 


MILWAUKEE FOUNDRY EQUIPMENT CO. 


3238 WEST PIERCE STREET © Cable Address “MILMOLDCO” «© MILWAUKEE, WISCONSIN 
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Pian and section of lead casting to be 
poured in iron mola 


ESIRE to speed _ production 
suggested the use of a metal 
mold for the hard lead bear- 


ing casting shown in the accompany- 
ing illustration. According to a 
tentative plan the lead casting wilJ 
be poured square flange up in a split 
mold with the plunger for forming 
the center opening, working through 
a hole in the top of the mold. Fac- 
tors to be considered include the ap- 
proximate thickness of the metal in 
the mold walls; advantages or dis- 
advantages in water cooling the 
mold, and possibly the character of 
a good material for coating the mold 
to prevent the lead casting from 
sticking. 

Apparently there is no real reason 
why the metal mold for the purpose 
outlined, should not work satisfac- 
torily. The only really important 
feature is whether the number of 
lead castings on order will justify 
the cost of the metal mold in com- 
parison to the cost of making the 
castings in sand in the ordinary 
manner. Offhand and without any 
detailed study one might be inclined 
to the opinion that a man with a 
small jolt machine would turn out 
more castings in a given time than 
a man working the iron mold. How 
ever, there may be other factors in 
the problem which tend to influence 
the final decision of the foundryman 
in selecting a metal mold in which 
to make the lead castings. 

On account of the comparatively 
low melting temperature of lead 





Iron Mold 


For Lead Casting 


between 600 and 700 degrees Fahr. 
the problem of preparing a suitable 
iron mold is not so complex as with 
a mold for iron, brass or bronze. 
Even with the problem simplified to 
a considerable extent, it may be 
pertinent to suggest that a recog- 
nized manufacturer of permanent 
molds can supply a better product 
and probably at less cost than one 
made locally. 

At one time or another water 
cooled molds have been tried for 
various types of castings, but almost 
invariably the water has been a 
source of trouble. Modern perma- 
nent molds are air cooled by greatly 
increased radiation surface present- 
ed by thin vanes or other projecting 
members on the outside of the mold. 
For the same reason the wall of the 
mold is comparatively thin, in the 
present instance from 1 to 1':-inch. 


Mold Split in Two 


The simplest type of permanent 
mold is split in two parts diagonally 
across the center, hinged at one 
side, provided with a suitable clamp- 
ing device on the opposite side 
Metal is poured into the mold 
through a single pop gate on top, at 
one side of the central plunger and 
appears in a single riser on the op- 
posite side. Both gate and riser are 
on the diagonal parting line so that 
the mold may be stripped from the 
casting. 

The hole in the center of the cast- 
ing may be formed by a sand core 
as in ordinary practice, or it may be 
formed by a metal plunger. If the 
plunger is all in one piece, the round 
section in the lower part of the mold 
probably will draw the surrounding 
metal with it during extraction. It 
may be necessary to form this 
plunger in two parts, one telescoped 
inside the other. In that manner the 
long. circular part of the plunger 
could be pulled upward while the 
soft lead shoulder at the point 
marked L would be held firmly by 
the upper or second part of the 
plunger. An _ alternative method 
would be to pull half the plunger 
through the top of the mold, and the 
other half through the bottom. 

A slightly different tvpe of mold is 
made up of a 1-piece bottom plate, 
2-part cover plate and 2-part split, 


hinged body. Naturally this mold in- 
volves a great deal more machine 
and finish expense. Molten lead 
should be poured into these molds 
at as low a temperature as possible 
and therefore no coating is required 
to prevent the casting from sticking 
to the mold. 


Book Review 


Eisen-und Stahllegierungen, by A. 
Gruetzner, paper, 426 pages, 7 x 10'4 
inches, published by Verlag Chemie, 
G.M.B.H., Berlin, Germany, and sup- 
plied by THE Founpry, Cleveland, 
and in Europe by the Penton Pub 
lishing Co. Ltd., London. 

This volume which is a supple 
ment to Gmelins Handbuch dei 
Anorganischen Chemie, various sec 
tions of which have been reviewed 
from time to time, adds considerably 
to the scope of the series devoted to 
the metallurgy of iron and steel 
While a previous section was devoted 
to the numerous patents on iron and 
steel alloys, that only extended to 
the early months of the year 1932. 
This volume on the same phase cov- 
ers the patent situation to the end 
of 1934. As in the previous section 
the various alloys are tabulated al- 
phabetically under chemical symbols 


beginning with carbon-aluminum 
(C-Al) which is followed by car- 
bon-arsenic (C-As), carbon-alumi- 


num-arsenic (C-Al-As), etec., and 
ending with an extremely compli 
cated alloy, carbon-cobalt-copper 
molybdenum-nickel-silicon-tantalum 
titanium-vanadium-tungsten - zircon 
ium (C-Co - Cu - Mo - Ni-Si-Ta-Ti-V-W 
Zr). In each case the percentage 
of the various elements designated 
in the listing are given followed by 
the properties or proposed applica- 
tions of the alloys, and then by 
the authority and literature refer 
ences. Patent references relate to 
German, English, French, Austrian, 
Swiss, and United States patent 
offices. 


Dunbar Engineering Co., 103 Park 
avenue, New York, has been ap- 
pointed representative of the Geo. P. 
teintjes Co., Kansas City, Mo., for 
its sectionally supported walls and 
arches. 
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Basin Is 


Set Above 
The Mold 


(Concluded from page 35) 


with blacking after the dried sec 
tions are placed on each other. 
When the dried mold has been as 
sembled to the desired height, the 
long core is lifted by the crane, 
suspended vertically and lowered 
into the mold. The final section of 
the mold then is set in place and 
the mold is made ready for the 
molten metal. 

The dry sand core is made and 
dried in halves. Each half is rein 
forced with heavy rods designed to 
support the entire weight of the 
core on the comparatively slender 
neck on the lower end. A vent pass 
age on the adjoining flat faces of the 
two half cores extends from end 
to end. The two halves are joined 
with a ribbon of paste and with 
strands of wire around the necks 
and at several points on the body. 
in the mold, the core is held in place 
by the bottom and top prints and by 
a few stud chaplets near the center. 
The chaplets prevent the core from 
springing or sagging when sub 
jected to the heat of the metal. 
Any variation in the position of the 
core would affect the thickness of 
metal in the adjoining part of the 
mold with a consequent rejection 
of the casting. Each finished cast- 
ing must balance truly on the center 
shafts. To attain this delicate bal- 
ance the larger shells are machined 
on the inside. 


Loam Molds Used 


The long narrow neck of the small 
core is held down on the top by a 
steel bar which rests on the edge 
of the circular runner basin and is 
clamped to the flange of the flask. 
After the casting has solidified the 
bar is released to permit the core 
to expand. 

Large shells are made in loam 
molds as shown in the accompany- 
ing illustration. The core is built 
on a foundation plate, while the 
outside part of the mold is built in- 


side a number of cast iron flask 
rings. Foundation ring and flask 


rings are machined and with that 
arrangement the core may be built 
around one spindle, while the out- 
side is built around a second spindle 
set up some distance away. By 
varying the thickness of loam wall, 
shells of various diameters may be 
made in succession in the same set 
of flasks. 

In setting up the molds for cast- 
ing, only a comparatively shallow 
pit is required, and that merely to 
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minimize the height to which the 
ladle has to be lifted. The usual 
drudgery of placing a loam mold in 
a deep pit and then ramming the 


space between the mold and the 
wall of the pit is avoided and that is 
a worthwhile consideration as any 
one can realize easily 

Great care is required in the 
original setting of the spindles so 
that they are truly vertical and pei 
pendicular to the foundation plates 
Any slight variation in this respect 


would result in a _ nonconcentric 
mold and core As stated previ 
ously, absolute concentricity is 


the most important feature of these 
castings. Exceptionally high ovens 
are provided for drying the molds 
and cores. Here also, tracks and 
cars must be maintained straight 
and level to prevent the high cores 
from assuming any but a truly ver 
tical position. 

In closing the dried mold, the core 
first is lowered into the pit where 
it rests upon a level foundation. The 


Reader's 


Epitor’s Note—Material Ap- 
pearing Under this Head Does 
Not Necessarily Reflect the 
Opinion of The Foundry or of 
Its Editors. 


Heat Stopper 

To THE Epirors 

I am replying to your article in 
the February issue of THE FouND 
RY on page 38 entitled “Pour High 
Chromium Iron Over Lip’. There is 
a big advantage in pouring high 
chromium iron with a bottom pou 
ladle. It produces a_ better and 
cleaner casting. There is absolutely 
nothing wrong with the stopper o1 
nozzle in this case. The trouble 
seems to be with the parties using 
the ladle. The reason the stoppe 
sticks to the nozzle is because the 
stopper and nozzle are too cold. Con 
sequently, on the first opening, if 
not enough metal through 
the nozzle to heat the stopper and 


passes 


nozzle to approximately the same 
temperature as the metal, they 
stick. 


In closing the nozzle it is bound 
to stick as the cold stopper and 
nozzle chill the metal around it 
when closed and weld the stopper 
to the nozzle. The remedy is in get 
ting the stopper and nozzle as hot 
as the metal, or approximately so, 
and that will be assurance that there 
will be no trouble 

Be sure to let enough metal flow 
through the nozzle on the first open 
ing and not leave the nozzle closed 
for very long on the first three o1 





outside part of the mold then is 
lowered into place. A sloping joint 
C around the bottom of the inside 
of the mold, coincides with a co 
responding joint on the bottom of 
the core. Since the joint is a true 
circle, no adjustment is 
circumferentially 


required 


After the mold is closed, a numbe1 
of blocks or bricks B are placed on 
the top to support the runner basin, 
thus leaving a clear space between 
the bottom of the runner basin and 
the top of the mold. The runne: 
basin is bricked on_ the 
daubed with loam, blacked and 
dried. By pouring the metal rap 
idly the basin is kept filled unti 
the operator can see the metal ris 
ing in the sinkhead on the casting 
He then pouring and the 
metal in the basin drains through 
the gate openings to fill the remain 
der of the space in the top of the 
mold With minor re 
pair the runner basin may be 
repeatedly 


inside 


ceases 


occasional 


used 


‘Omment 


four openings. Open the nozzle as 
fast as until the stopper 
and nozzle are heated. After that, 
no more difficulty will be encoun 
tered. But be sure to get the ladle 
and stopper good and hot 
tapping metal into it 


possible 


betore 


FRANK M. MEYERS 
7938 Essex Ave 


Chicago 


Amorphous? 
To THE Ebrrors 


What is amorphous graphite? |] 


don’t mean who sells it, but what 
do the words mean? 
Graphite is carbon in a certain 


well defined crystalline form. Am 
orphous substances are those with 
out crystalline form. Evidently am 
orphous graphite is a_ crystalline 
form of carbon which is not crystal 
line. This seems to be the reductio 
ad absurdum. 

It is indeed prepare 
amorphous carbon; the condition is 
approached in the kinds of carbon 
that were used in gas masks and 
in some. other where ad 
sorption is desired. Carbon can not 
however, be both graphite and am 
orphous at the same time and I 
regret THE Founpry lend 
one of its headings to a senseless 
trade name. 

nm. & 

Manager of 
Vutional Malleable & Steel Castings 
Co., Cleveland 


possible to 


cases 


seeing 


SCH WARTZ, 


Research 





Show 
Approaches 


Record 


(Concluded from page 34) 


An excellent array of papers have 
been prepared for presentation at 
the various technical sessions, and 
there is little doubt that spirited dis- 
cussion of them will take place. The 
papers relate to all the numerous 
phases of the foundry industry, and 
consequently, there is something of 
interest to every individual asso- 
ciated with the industry. At present 
the agenda includes the following 
papers: 

“Ferrite, Its Occurrence and Con- 
trol in Gray Cast Iron,” by Richard 
Bancroft, Perfect Circle Co., New 
Castle, Ind., and A. H. Dierker, 
Ohio State University, Columbus, 
O. 

“Effect of Coke Size on Cupola 
Melting,” by J. A. Bowers and J. T. 
MacKenzie, American Cast Iron 
Pipe Co., Birmingham, Ala. 

“Pressure Castings,” by H. H. 
Judson, Goulds Pumps Inc., Seneca 
Falls, N. Y. 

“Graphitization and _ Inclusions,” 
by John W. Bolton, Lunkenheimer 
Co., Cincinnati, O. 

“Cast Iron for Nitriding,” by J. E. 
Hurst, Litchfield, Staffordshire, Eng- 
land. 

“Hardenability of Cast Iron,” by 
J. W. Murphy and W. P. Good, Uni- 
versity of Michigan, Ann Arbor, 
Mich. 

“Microstructure and Physical 
Properties of Cast Iron,” by A. L. 
Boegehold, General Motors Corp., 
Detroit, and V. A. Crosby, Climax 
Molybdenum Co., Detroit. 

“Wear Testing,” by P. S. Lane, 
American Hammered Piston Ring 
division, Koppers Co., Baltimore. 

“An Improved Method of Making 
Test Bars,” by A. I. Krynitsky and 
C. M. Saeger Jr., Bureau of Stand 
ards, Washington. 

“Some Steel Works Castings,” by 
J. Roxburgh, Davy Bros. Ltd., Shef 
field, England. 

“Heavy Section High Strength 
Irons,” by V. A. Crosby and E. R. 
Young, Climax Molybdenum Co., 
Detroit. 

“High Strength Cupola Iron Prac- 
tice,” R. S. MacPherran, Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 

“Titanium in Cast Iron,” by E. R. 
Starkweather, Titanium Alloy Mfg 
Co., Niagara Falls, N. Y. 

“Shrinkage in Malleable Castings 
for Fittings.” by F. B. Riggan, Stock 
ham Pipe & Fittings Co., Birming- 
ham, Ala. 

“Physical Tests of Heat Treated 
and Fully Annealed Malleable 


Irons,” by R. Schneidewind and 
A. E. White, University of Michigan, 
Ann Arbor, Mich. 

“Selection of Annealing Cycles 
and Furnaces for Annealing Mal- 
leable Cast Iron,” by A. F. Landa, 
Central Scientific Institute for Ma- 
chine Production, Moscow, U.S.S.R. 

“Sand Control in a Malleable 
Foundry,” by E. Zirzow, National 
Malleable & Steel Castings Co., 
Cleveland. 

“Developments in Melting Malle- 
able Cast Iron,” by W. R. Bean, 
Whiting Corp., Harvey, IIl. 

“Casting 30 Per Cent Cupro- 
nickel,” by T. E. Kihlgren, Inter- 
national Nickel Co., Bayonne, N. J. 

“X-ray as an Aid in the Produc. 
tion of Aluminum Castings,” by 
George Stoll, Bendix Corp., South 
Bend, Ind. 

“Problems in Bronze,” by Harold 
J. Roast, Canadian Bronze Co., 
Montreal, Canada. 

“Practical Applications of Sand 
Control in Nonferrous Foundries,” 
by A. C. Arbogast, Northern Indiana 
Brass Co., Elkhart, Ind. 

“Some Fundamentals in Nonfer- 
rous Sand Control,” by G. K. Eggles- 
ton, Detroit Lubricator Co., Detroit. 

“A Study of Nonferrous Sands,” 
by H. W. Dietert, H. W. Dietert Co., 
Detroit. 

“Designing for Steel Castings,” 
by R. A. Bull, Chicago. 

“Specifications for Steel Cast- 
ings,” by E. W. Campion, Bonney- 
Floyd Co., Columbus, O. 

“Cement as a Bonding Material,” 
by C. A. Menzel, Portland Cement 
association, Chicago. 

“Sand Control as Related to Steel 
Casting Production,” by Charles 
Fuerst, Falk Corp., Milwaukee, Wis. 

“Apprentice Training,” by Macon 
P. Miller,, Lynchburg Foundry Co., 
Lynchburg, Va. 

“Apprentice Training,” by K. P. 
Crowell, Caterpillar Tractor Co., 
Peoria, Ill. 

“Apprentice Training as Viewed 
by a Graduate Apprentice,’ by 
Carl F. Haertel, Falk Corp., Mil- 
waukee, Wis. 

“Foreman Training,” by A. D. 


Lynch, Hammond Brass Works, 
Hammond, Ind. 
“Insulating tefractory Brick; 


Their Properties and Application,” 
by A. V. Leun, Bethlehem Steel Co., 
Bethlehem, Pa. 

“Insulating Refractories,” by Dr. 
George A. Bole, Ohio State uni- 
versity, Columbus, O. 

“Cupola Refractories,” by H. S. 
Austin, Buick Motor Car Co., Flint, 
Mich. 

“Job Evaluation for Rate Set- 
ting,” by Bertram Miller, General 
Electric Co., Erie, Pa. 

“Time Study in the Foundry,” by 
H. C. Robson, Link-Belt Co., Chi- 
cago. 

“Durability of Foundry Sands,” 
by C. E. Schubert, University of 





Illinois, Urbana, Il. 

“Control of Core Hardness,” by 
H. W. Dietert, H. W. Dietert Co., 
Detroit. 

In addition to those papers a 
number of committee reports will 
be presented as follows: 


“Shrinkage in Malleable’ Cast 
Iron,” “Recommended Practice on 
Nonferrous Metals,” “Analysis of 
Defects in Nonferrous Castings,” 
“Methods for Producing Steel foi 
Castings,” “Steel Coupon Tests,” 
“Developments in Heat Treatment 
of Steel Castings,” “Survey of Re 
port of Iron and Steel Institute 
Committee on Steel Castings Re 
search,” “Steel Foundry Sand,” 
“Joint Committee on Foundry Re 
fractories,” and “Sand Research.” 


Polish Foundrymen 


Change Name 


The founders section of the Polish 
Technical association recently was 
dissolved and in its place a new or- 
ganization was formed to represent 
the foundrymen of Poland as a mem- 
ber of the International Committee 
of Foundry Technical associations. 
The new organization has taken the 
name of the Technical Association 
of Polish Founders (Stowarzyszenie 
Techniczne Odlewnikow Polskich), 
and its headquarters will be located 
at Warsaw, Politechnika, Zaklad 
Odlewnictwa, ul. Polna 3. The pro- 
visional council of the association 
includes K. Gierdziejewski, presi 
dent; A. Lenartowicz, general secre 
tary; and St. Ambrozewicz, treas 
urer. 


To Print Directory 


Gray Iron Founders’ Society Inc 
will issue a printed directory of its 
membership. This should prove a 
useful guide to the purchaser of 
gray iron castings. 





Index Available 


N INDEX of all articles 

published in THE FOUND- 
RY during 1936 and giving a 
complete reference and cross 
reference to the material which 
has appeared in each of the is- 
sues, has been prepared for 
distribution. Readers who bind 
or preserve the back issues of 
this publication will find the 
index of great value in refer- 
ring to articles which have 
been published. A copy of the 
index will be mailed free of 
charge to any subscriber who 
requests it from THE FOUND- 
RY, Circulation Department, 
Penton Building, Cleveland. 
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THE; ALC. MADLIAMS) GO. 
HAR DWARE-TOYS- LIGHT CASTINGS 


RAVENNAYOHID) 
December 24th, 1936 


con Steel Coe, 
Truscon Aveée, 


Cleveland, Ohio 


We are enclosing an order for 


l Flasks, same as previously order- 





EVEN THE SAND 
STRIPS SHOW NO 
SIGNS OF WEAR 


ed in 1925. These Flasks have given thirteen 
years of continual service and at the present 


time are in excellent condition. 








@ 300 Truscon veteran foundry flasks, like the one illus- 
trated, held their shape perfectly after 13 years of active 
service. 125 recruits have joined their ranks after passing 
rigid inspection, as illustrated below. e Made of copper 
bearing alloy steel and designed for super-strength with 
light weight, Truscon Flasks are shock-proof “shock 
troops” in foundry operations. e Make them YOUR 
allies. They will serve you loyally and economically. 


STEEL COMPANY 


FLASK DIVISION 
AVENUE CLEVELAND, OHIO 


TRUSCON 


FOUNDRY 
6100 TRUSCON 
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We trust these new ones will civ 


the same good service. 


Your ¢ attention t 


rompt 


greatly appreciated. 


Yours very truly, 


THE Ae Ce WILLIAMS COMPAN 
Geen Baie 


_-~@ 


STILL IN EXCELLENT CONDITIO 


>IT PAYS TO* 


TRUSCONLE 


WITH TRUSCON 
»ALLOY STEELS 
FOUNDRY FLASKS 





Common 
Sense Cost 
(etimacatims 


(Concluded from page 33) 


statistical information on the esti 
mate sheet (Fig. 3). Note: This 
portion of the estimate sheet is to 
be arranged to suit the needs of in 
dividual companies. 

2—Estimate: 

A -Yield in good castings (per 
cent of good castings of total 
melt). 

Production (pounds) per day 
separately for coremaking, 
molding and cleaning (brush, 
grind, chip). 

A fair percentage as a provi 
sion for scrap. 

Per cent of profit on invested 
capital to be used. 

Delivery cost (if any). 

Metal mixture to be used and 
indicate the percentage of pig 
iron content also the price of 
pig. 

By the establishment of costing 
tables as shown in Fig. 3, the cler 
ical cost of estimating is reduced 
considerably, particularly in found 
ries where it is customary to con 
sider production on the basis of ton 
nage per day as wil! be noted by the 
red lines indicating the source of en 
tries to the estimating sheet. 

In establishing these 
tables, variances in operation costs, 
caused by fluctuating metal prices 
and operating conditions, require 
separate tables for: 

A Melting different mixtures 

and methods of melting. 

B Coremaking different 
ods. 

C—-Molding different floors. 

The costing data for each of these 
estimating methods being based 
upon the normal capacity to pro 
duce, in each department and sub- 
division of department, reflects prac- 
tical accuracy in estimated costs 
and the arrangement as simple to 
use as consistent with dependable 


costing 


meth 


results 


Buffalo School Has 


Foundry Course 


A course in foundry work is in 
cluded in the curriculum of Techni 
cal high school, Buffalo. It is re- 
quired for students enrolled in the 
machine design classes and optional 
for those in the college preparatory 
courses. The course is prepared to 
give machine design students prac 
tical knowledge to assist in their de 
sign theories. 


Herman Muelke, counselor and 


senior instructor in the mechanical 
design division, has made many 
visits to foundry centers and be 
lieves good apprentices are much in 
demand. Alexander Birnie, the in 
structor, has devoted much of his 
time to the study of foundry work. 
The classes has won the recognition 
of the New York state education de- 
partment and the Buffalo chamber 
of commerce, which proposed that a 
course be introduced into the night 


session. 


Talks On Nonferrous 
At Philadelphia 


R. J. Keeley, chief metallurgist, 
Ajax Metal Co., Philadelphia, dis 
cussed “Some Problems’ Encoun- 
tered in the Nonferrous Foundry,” 
at the Feb. 12 meeting of the Met 
ropolitan Philadelphia Chapter of 
the American Foundrymen’s associ 
ation, held at the Engineer’s club. 
Mr. Keeley presented specific cases 
of actual experiences and the meth 
ods proposed by which the problems 
were solved. 

The speaker stated that these 
problems resulted principally from 
improper selection of metals, wrong 
melting methods and faulty foun- 
dry practice. A short talk on Abra 
ham Lincoln was given by Hon. Ut 
ley E. Crane, judge of the municipal 
court, as an after dinner feature. 


Operate Foundry for 
Art Students 


A foundry in which art students 
may transmit their work in sculp 
ture from clay to bronze has been 
put in operation at Temple univer- 
sity on the grounds of the Stella 
Elkins Tyler school of fine arts in 
Elkins park, Philadelphia. Officials 
say this is the first project of its 
kind in the country. Borin Blai, 
sculptor who directs the school, says 
a student otherwise would know 
only half his job. The new foundry 
is housed in an old storehouse equip 
ped with a refractory furnace and 
other facilities. The various met 
als and alloys will be tested in co 
operation with the school of metal- 
lurgy et the university. 


Bureau of mines, department of 
the interior, Washington, recently 
has published bulletin 394 which 
constitutes Part VI of “Contribu 
tions to the Data on Theoretical 
Metallurgy.” This bulletin is en 
titled “A Revision of the Entropies 
of Inorganic Substances.—1935” and 
is by K. K. Kelley. Copies of the 
bulletin may be secured from the su 
perintendent of documents, Wash- 
ington, for 10 cents. 


Book Review 


Gray Cast Iron, by John W. Bol 
ton, cloth, 400 pages, 6 x 9 inches 
published by the Penton Publishing 
Co., Cleveland, and supplied by THE 
FouNpry, Cieveland, for $5 plus 15 
cents postage, and in Europe by the 
Penton Publishing Co. Ltd., London 

This is the first complete book on 
the subject of gray cast iron, and 
gives in a clear, concise manner the 
modern conception of that well 
known and widely used material. It 
is written in a simple, brief style, 
and presents all the essentials rela 
tive to general manufacture, struc. 
tural metallurgy, and engineering 
and physical properties. 

The book is divided into 23 chap- 
ters under three main headings 
Chapter I is the introduction which 
is followed by Part I on general 
manufacture containing chapters on 
raw materials, melting processes, 
casting defects, and design, respec- 
tively. Part II on structural metal. 
lurgy contains ten chapters which 
relate to general microstructure, 
iron and carbon, effects of silicon 
and manganese, effects of sulphur 
and prosphorus, effects of nickel, 
chromium and molybdenum, effects 
of other elements, effects of gases, 
superheating, pouring and cooling 
rate, and heat treatment. 

Part III contains eight chapters 
which cover general engineering 
properties, general physical con 
stants, static strength and elasticity, 
dynamic strength and _ elasticity, 
machinability and wear, effect of 
temperature on engineering proper 
ties, corrosion, and _ specifications 
The book has an excellent subject 
index which aids materially in lo 
cating any particular phase, and 
also a name index. While much of 
the text is technical in nature, it is 
written so as to be understood eas 
ily, and the book is a valuable addi 
tion to the library of every foundry 
man and engineer in the gray iron 
field. 


Health Talk Given 
At Detroit 


“Safety and Hygiene in the Foun 
dry” was the subject of a talk given 
by E. O. Jones, director of safety 
and industrial hygiene, American 
Foundrymen’s association, at the 
Feb. 18 meeting of the Detroit Chap- 
ter, A. F. A., in the Fort Shelby ho- 
tel. His discussion included a con- 
sideration of silicosis, safety equip- 
ment and recent investigations into 
industrial hygiene. 

F. S. Mallette of the industrial dis 
ease research laboratories, Detroit, 
contributed to the discussion and ex 
plained the various bills which have 
been proposed by the Michigan leg 
islature in regard to occupational 
diseases. 
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Cast Shaits 
Possess 
Advantages 


(Continued from page 30) 
damping capacity which is used 
in comparing materials of dif- 
ferent moduli of elasticity is cal- 
culated from data obtained from 
testing a solid round bar machined 
from the material in question to 
these dimensions in a Foepple-Pertz 
damping testing machine: 11% inch 
long, reduced section 6's inch x ‘2 
inch diameter, with square ends. 

This free vibration method of de- 
termining specific damping capacity 
as well as other methods is ably de- 
scribed in a paper by G. S. Von Hey- 
dekamp, published in Proceedings, 
American Society for Testing Mate- 
rials Vol. 31, 1931. In his discussion 
he states that “the damping method 
seems to furnish a novel and prom- 
ising tool for investigating the 
range of low stresses which is the 
one mostly used in service.” He ap- 
plies the name dynamic ductility for 
the damping capacity to distinguish 
it from static ductility or elongation 
since both are a measure of plastic 
behavior. 


Material is Less Sensitive 


He further states, “The dynamic 
ductility as measured by the damp 
ing capacity seems to be related to 
the ‘tenderness’ effect.” In other 
words, a material of higher damp: 
ing capacity is less sensitive to the 
influence of surface notches or sud 
den changes in cross-section, which 
strongly affect the fatigue strength 
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ig. 7—Graphical representation of tor- 
sional properties 
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Materials 
values can be deformed to a higher 
degree than Hooke’s law predicts 


having high damping 


without being damaged. In this 
way stress raisers may be compen- 
sated by internal yielding, the 
amount of which is measured by 
damping capacity. 

In a paper by G. R. Brophy and 
E. R. Parker published in Transac- 
tions, the American Society for 
Metals December, 1936, entitled 
“Damping Capacity—Its Variation 
and Relation to Other Physical 
Properties” the authors state that, 
“in any metal, damping capacity 
may vary greatly depending upon 
such factors as_ stress, chemical 
composition, structure, heat treat- 
ment, mechanical work and especial- 
ly temperature. Combinations of 
these factors, which are usually 
encountered, complicate the _ inter- 
pretation of damping capacity de- 
terminations until the influence of 
each is understood.” 


Action of Metal Under Stress 


Their conclusion is as follows: 
“The study of damping capacity as 
a property of metals is, to say the 
least, extremely interesting and 
offers a means of understanding 
better the action of metals under 
stress. It is not proposed here that 
the damping test be used as a sub 
stitute for others, but in conjunc 
tion with them, and possibly as a 
means of surveying rapidly a large 
number of materials and thereby 
eliminating long and tedious tests 
on the unpromising 

“As a property, it is ot greatest 
importance in the control of the de 
flection and whipping of rotating 
shafts, and the surging of springs 
Its variation with temperature ap 
pears to be a controlling factor in 
ine fatigue and creep resistance of 
sieel. Other relations will undoubt 
edly be found as there remains a 
number of problems to be investi 
gated; for instance, a study of the 
relation of damping capacity to 
work hardenability, impact 
ance, the relief of internal stress 
and others.” 

It is evident that inherent vibra 
tion damping capacity or dynamic 
ductility is an important physical! 
attribute in a metal to be used as a 
crankshaft material. Little informa 
tion is available with respect to the 
correlation of chemical analysis, 
microstructure, and physical prop 
erties of cast iron, and their influ- 
ences on the inherent damping 
characteristics. 

A comparison of vibration damp- 
ing curves taken from stee! and 
cast irons as shown in Fig. 5 are 
interesting from a practical stand- 
point if not academically in so far 
as they show the relative merits of 
the various materials. It is hoped 
that in the near future work that 
is now in progress will be made 
available in the literature 
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cast irons 


For the present we can only as- 
sume that a crankshaft made of a 
material of high damping capacity 
with moderate strength may have a 
greater effective strength and life 
expectancy than one made from a 
material with much higher strength 
having a low damping capacity. 

Designers have eliminated the 
critical torsional oscillations to a 
certain extent by means of mechan 
ical vibretion dampners properly in 
stalled in the engine, but these are 
usually only efficient at normal 
operating speeds, and where an en 
gine is operated at a higher critical 
period for a sufficient length of time 
resonance failure is more likely to 
take place in a material of low 
damping capacity than one of high 
damping capacity. Where the im 
pulse energy is restricted to small 
amplitudes by internal frictional 
dissipation, well within the fatigue 
range, failure will not be likely t 
occur 


Compare Torsion and Tensile 


Much of the current development 
of cast iron for applications, as in 
crankshafts and camshafts, has 
been carried on with little specific 
informaton on the torsional prope: 
ties of this material. Figs. 6, 7, and 
8 show graphically the torsional 
properties in comparison with the 
tensile strength of some 20 different 
irons, which were recently investi 
gated. The composition and physi 
cal properties as obtained on 9 of 
these irons are listed in Table II 

Composition apparently affects 
the torsional strength in the same 
way that it affects tensile strength 
A straight line relation has been 
established which may be obtained 
hy the equation: 


x 1.241 y + 4600 


Where x ultimate torsional 
strength, and y ultimate tensile 
strength. As shown in Table II, a 
high shearing modulus of elasticity 
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is associated with high torsional 
strength. 

The torsion test specimens were 
machined from. arbitration’ bars 
with the reduced section approxi 
mately 5 inch long and 0.750 inch 
in diameter. Standard methods of 
testing and standard formulas for 
calculating the various physical 
properties were used. The relative 
ly high values of cast iron in torsion 
are interesting from the standpoint 
of crankshaft design. 


Use Bronze Casting 


For Repairs 
By N. K. B. Patch 


Occasionally the question arises in 
an emergency, in a break-down job, 
or in a location far from the source 
of supply, whether a brass or bronze 
casting might not take the place 
otf a malleable iron casting. Some 
nonferrous alloys commonly cast in 
foundries today have the resistance 
to shock, strength and_ other 
physical properties equal to an in 
some instances greater than those 
presented by malleable iron. Of 
course, the cost of the nonferrous 
castings is much higher; first on ac 
count of the cost of the virgin metals 
in the alloy, and second on account 
of the extra metal which has to be 
melted for the large feeding risers 
required on all high = strength 
bronzes. 

Gun metal containing 4 per cent 
zine instead of 2 per cent produces 
strong and satisfactory castings pro 
vided they are not subjected to ex 
cessive shock. This metal is made 
up of: Copper, 88 per cent; tin, 8 
per cent; and zinc, 4 per cent. 

For resistance to severe shock 
there is nothing to equal the alu 
minum bronzes. However, produc 
tion of aluminum bronze castings 
involves expense and special ex 
perience to say nothing of the fact 
that scrap cannot be used. Alu 
minum bronze also requires very 
large feeding risers to compensate 
for shrinkage. The metal is strong, 
and as with all strong bronzes it 
shrinks to a material extent in cool 
ing. 

There are bronzes made today 
with 2 to 3 per cent nickel added to 
the copper, tin, zine alloys that are 
quite strong and relatively hard 
after proper heat treatment. Heat 
treatment represents additional ex 
pense. It requires special equip 
ment to secure accurate control of 
temperature and _ therefore, prob- 
ably would not be available where 
castings of this kind would be 
ordered only intermittently. 

The author is familiar with many 
instances where good bronze and 
brass castings have been substituted 
for cast iron in agricultural ma- 
chinery. Also where manganese 
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bronze castings have given em- 
inently satisfactory service when 
substituted for malleable or even 
some of the mild steel castings in 
agricultural implements. A_ good 


grade of this material contains: Cop- 


per, 57.50 per cent; tin, 0.75 per 
cent; zinc, 40 per cent; iron, 1.00 
per cent; aluminum, 0.50 per cent; 
and manganese 0.25 per cent. 

High grade manganese bronze in- 
got may be secured from the non- 
ferrous smelters. After a little ex- 
perimenting the foundryman should 
experience no difficulty in making 
good castings from the alloy. Im- 
portant features include the neces- 
sity of providing risers sufficient 
in number and volume to feed the 
castings as they pass from the 
liquid to the solid state; melt the 
metal rapidly, and replace with new 
zinc, the zine that has vaporized 
during the melting process. 


Diesel Performance 


In Foundries 
By W. F. Schaphorst 


How much fuel would a diesel en- 
gine consume if it were installed in 
our foundry is a question that often 
is asked by officials who are consid 
ering its application for power pur 
poses. Too often the question is 
side stepped by salesmen who are 
afraid of committing themselves. 
They reply, “It all depends upon the 
size required,” or words to that ef- 
fect, and the prospective user is 
mystified by the intricateness of the 
situation. 

In an effort to answer the above 
question definitely the author has 
gathered data on fuel consumption 
by modern diesels of numerous 


sizes and has developed the accom- 


panying curve. This curve tells at 
a glance what good diesels are do- 
ing today, the horsepower varying 
from the smallest sizes up to and 
including 3000 horsepower. 

For instance if your requirements 
are small—50 horsepower or even 
less—-you can figure on a fuel con- 
sumption of 0.45 pounds per horse 
power per hour with a modern en- 
gine. If you need a 100 horsepower 
diesel the consumption will be about 
0.42 pound per horsepower hour. 
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Curve showing the fuel consumption of 
diesel engines in pounds per horsepower 
per hour 





The curve shows that with increase 
in engine size the fuel consumption 
improves rapidly from the smallest 


sizes to 200 horsepower. From 200 
to 1000 horsepower the improve- 
ment is less rapid, and from 1000 to 
3000 horsepower the improvement is 
slight being practically 0.39 pound 
per horsepower per hour for all of 
the sizes in that range. 

To determine the efficiency of any 
engine size, with any fuel, multiply 
the B.t.u. value of the fuel per pound 
by the number of pounds per horse 
power per hour and divide the prod- 
ucts into 2546. 

For example if the fuel contains 
20,000 B.t.u. per pound and you will 
require a 500 horsepower engine, 
the chart shows that you must mul- 
tiply 20,000 by 0.40, which gives 
8000 as the product. Now divide 
2546 by 8000 and it will be found 
that the engine will have arm effi- 
ciency of 31.8 per cent, which is a 
high efficiency as compared with 
most engines of other types. It 
means that 31.8 per cent of the heat 
contained in the fuel will be con- 
verted into work. Even at 0.45 
pound of fuel per horsepower pet 
hour, other conditions being the 
same, the efficiency will be 28.3 per 
cent, which is a high efficiency. 


Book Review 


Modern Steel Founding (Moderne 
Stahlgiesserei), by B. Osann, fabri 
koid, 261 pages, 6': x 9% inches, 
published by Julius Springer, Berlin 
Germany, and supplied by THE 
Founpry, Cleveland, and in Europe 
by the Penton Publishing Co. Ltd., 
London. 

This volume, which is in German, 
is designed for the practical man, 
for college students and apprentices, 
and for self instruction. It is divid- 
ed into nine chapters covering vari- 
ous phases, and the author has en- 
deavored to condense the subject as 
much as possible. Chapter I, the in- 
troduction, outlines the procedure of 
steel production briefly, presents his 
torical data and statistics on produc 
tion, and describes the general prin 
ciples employed in making steel 
Chapter II discusses briefly crucible 
melting while Chapter III deals with 
melting in the open-hearth furnace. 

Steel production in the small or 
baby converter is discussed in Chap 
ter IV, and Chapter V is concerned 
with the principles of electric melt 
ing. Melting in the arc-electric fur- 
nace is described in Chapter VI, and 
in the induction electric furnace in 
Chapter VII. Properties of plain car 
bon and alloy steels are presented 
and discussed in Chapter VIII. Chap- 
ter IX describes the production of 
steel castings, cleaning, annealing 
and heat treatment, welding and 
cost accounting. 
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TYPE F 
Jolt ram Power turnover 


Power draw Machin« 


TYPE PKT 
Jolt Squeeze Strip Machine 


HIGH SPEED SHOPS 
use 
INTERNATIONALS 
to insure the 
maintenance of production 
schedules 


Make your selections from 


the INTERNATIONAL line 


65—Standard Types of machines 
for Castings 

14—Standard Types of machines 
for Cores 

Many special Types of machines 
for work of unusual nature 


INTERNATIONAL 


MOLDING MACHINE COMPANY 
2608-2624 W. 16th St., Chicago, Ill. 





Have 
A Name 
For it 


(Concluded from page 27) 
with the African midsummer sun 
beating down on a corrugated iron 
building, was anything but a pic- 
nic. Adding the phosphorus to the 
metal did not increase our comfort. 
Stick phosphorus was used and we 
had a free exhibition of fireworks. 

With the aid of several men from 
a neighboring mine we lifted the 
pots out of the furnaces. The larger 
ones were raised by a chain block 
attached to a trolley. Nothing un- 
usual happened until the metal en- 
tered the risers. Then something 
went wrong. The metal sank in the 
risers and what sounded like a com- 
bined earthquake and powder fac- 
tory explosion broke loose under 
our feet. Needless to say, everyone 
jumped through the nearest door 
or window. 

After the excitement died down, 
the cope was raised and the core 
was lifted out of the mold. Accord- 
ing to expectation it was found that 
the pressure had forced the metal 
into a crevice in the earth, possibly 
formed by the incessant blasting 
carried on in the lower regions. 
Whatever the cause, that particular 
spot is the resting place of a ton 
of good phosphor bronze. 

When I asked George if he still 
believed in hoodoos, he told me not 
to ask foolish questions. Had I not 
seen enough that day to convince 
me? 

Four days later the mold again 
was ready, and we had the metal in 
shape to remove from the furnaces. 
George warned me to watch out. 

The pots came out without the 
slightest trouble. I was assigned 
to skim the largest one slung from 
a chain block. In this position I 
Was opposite one of the pots and 
quite near the largest furnace. With 
a wall at my back and the mold on 
my left, I was fairly well hemmed 
in. 

While I was pulling the dross 
from the surface of the metal, the 
pot was tipped forward a little and 
some of the metal spilled on the 
floor. I turned my head to avoid 
the splash, and at the same moment 
I felt my arm caught in a grip of 
steel. I was sent headlong onto the 
hot furnace plates, and then given 
a kick, which sent me rolling into 
the pit in time to escape an awful 
splash up above. 

The two men on the shank of the 
pot I was skimming, had let go 
when the first metal splashed on 
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the floor. George, standing near 
me and seeing what little chance 
I had to escape, had hurled me into 
the pit to suffer a few burns and 
many bruises rather than to receive 
the full force of the molten metal. 

With one pot gone we had not 
sufficient metal left to fill the mold 
and had to postpone the job until 
the following day. This time we 
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met with no difficulties whatever 

However, the hoodoo still hovered 
in the vicinity. Reporting for work 
the next day we found the sub 
stantial building of the night be 
fore, a mass of junk —-burned down 
during the night. 

The casting was found among 
the debris, and turned out to be 
perfect in every way. 

A new building was erected on 
the same site and fitted up in a 
modern manner. In a short time 
business again was proceeding as 
usual. 

On the evening previous to my de 
parture from the country, I called 
on my friend George to bid him 
good-bye. I found him with his 
family squatting around their sala- 
mander cooking supper under the 
stars. 

George was in an expansive mood 
that evening, and when I brought 
up the subject of his pet hoodoo, 
he told me one of the strangest 
tales I ever have heard. Impossible 
of course, preposterous and yet 
I wonder! 





Chapters of A. F. A., 
A. 8S. M. Meet 


A joint meeting of the Quad-City 
Chapter of the American Foundry- 
men’s association and the Tri-City 
Chapter of the American Society for 
Metals was held at Rock Island, 
Ill. arsenal Feb. 15. George Zabel, 
foundry superintendent, chief chem- 
ist and metallurgist of the Fair- 
banks, Morse & Co., Beloit, Wis., 
discussed relationships between the 
foundry and engineering fields. He 
said that foundrymen have to think 
in terms of exactness of measure- 
ment, design of castings, soundness, 
prices and materials used. There is 
also the human side to his work 
and the pride he takes in working 
and making castings. 

Mr. Zabel believes there is a cer- 
tain lack of co-operation between 
the engineering departments and 
the foundry proper. The engineer 
should have sufficient training for 
a fundamental understanding of the 
making of castings, cores, materials 
used and the different castings. The 
foundrymen, on the other’ hand, 
should have an opportunity to get in- 
formation from the engineer. The 
speaker believes this lack of co-op- 
eration is being eliminated gradually 
and a more mutual basis is becom- 
ing apparent in the two fields. He 
gave examples of how design has 
become important in the foundry 
industry, accompanied by fewer op- 
erations end less expense. 


To Discuss Foundry 
Problems 


The Porcelain Enamel institute 
forum will be conducted at the Uni 
versity of Illinois, Urbana, Ill., on 
May 5to 7. Of particular interest to 
foundrymen will be one of the group 
sessions to be held at 1:30 p. m. on 
Friday, May 7 which will be devoted 
to cast iron. ‘Topics to be discussed 
are foundry practice, preparations of 
castings for enameling and process- 
ing of leadless cast iron enamels. 


To Move Offices 


Westinghouse Electric & Mfg. Co. 
will move its Pittsburgh office and 
some of its general offices, now lo 
cated in East Pittsburgh, to the Un 
ion National Bank building in Pitts 
burgh. Nine floors of the building 
will be occuped by the company 
about May 1. The district, subsidi 
ary district and headquarters offices 
including executive, legal, industrial 
relations, sales and accounting de 
partments, will be located centrally 
in the building to facilitate opera 
tion. 
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Difficult 
Jobs Are 
Specialty 


(Continued from page 24) 
rolled over. No parting sand is ap- 
plied to the joint before the cope 
is rammed in place. The patterns 
then are pulled through openings 
in one end of the flask, after which 
the openings are plugged with short 
pieces of dry sand core, bearing 
on the inner end a serial letter or 
number to identify the test bar 





Fig. 8—Inside and outside cores for brake 


drum 


later. Metal is poured directly into 
each bar mold through a small 
vertical gate located near one end. 
A similar vertical opening near the 
other end serves as a riser. In this 
manner the test bars are made 
straight and true without either 
swells or fins. 

Cylinder sleeves or liners are 
made in a wide variety of sizes and 
compositions. Some are molded 
in rectangular, while others are 
molded in circular metal flasks. A 
typical group of these molds is 
shown in Fig. 2. Early experiments 
indicated the advisability of gating 
the castings at the bottom prin- 
cipally to prevent the erosion of 
sand from the falling stream of 
metal. This method necessitated 
the use of a three-part flask, a cope, 
cheek and a shallow drag to con- 
tain the core prints. Later manipu 
ation and composition of the sand 
resulted in a product sufficiently 
strong to resist this erosion and 
which permits the use of gates at 
the joint between cope and drag 
is shown in the illustration. Metal 
s poured into a sprue close to the 
edge of the flask. Passing through 
i Strainer core at the bottom the 
netal flows through a _ horizontal 
unner in the joint face of the cope 
ind into a spherical cavity, half in 
the cope and half in the drag joint. 
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From the cavity in the center of the 
drag joint the metal flows through 
a single small gate into each of 
the four mold cavities. The spher- 
ical cavity in the center serves as 
a dirt catcher, a uniform distribu- 
tor of the metal and a feeder. By 
maintaining high permeability and 
low moisture content in the sand 
no venting with a wire is necessary 
to prevent the metal from boiling 
or bubbling in the mold. These 
molds and practically all the molds 
in this foundry are jolted and 
squeezed on machines made by the 
Milwaukee Foundry Equipment Co., 
Milwaukee, the International Mold- 
ing Machine Co., Chicago, and the 
Arcade Mfg. Co., Freeport, Ill. 

Sleeve molds are made in green 
sand, but the cores are dried and 
are accurately located in tapered 
prints top and bottom. In the core 
room the cores are made in halves 
and dried. Then they are placed 
joint side up in the device shown 
in Fig. 6, a turntable which carries 
the cores under a disk grinder. 
When removed from the jig, each 
half core presents a true half circle 
in cross section, and consequently 
each pair of half cores forms a 
true circle in cross section when 
pasted together. The castings are 
machined on the inside and on the 
outside. The amount of finish is 
held to close limit, hence the neces 
sity of providing a true mold and 
core. 

On account of the high tempera 
ture and the penetrating quality of 
some of the alloy irons, it has been 
found advisable to coat the cores 
with silica wash, the material usu 
ally employed in_ steel casting 
foundries. Silica flour and molasses 





Fig. 9—Specially developed machine for 


cutting spiral grooves in ring cores 








water are mixed in a large con 
tainer equipped with an eccentric- 
ally operated agitator arm which 
thoroughly mixes the ingredients 
and constantly maintains the mix- 
ture at the proper degree of con- 
sistency. The device, as with many 
others devoted to special purpose 
in the plant, was developed by the 
company’s engineering staff. 

Typical of the ingenuity displayed 
in this respect is the machine shown 
in Fig. 9 for forming spiral radia 
tion vanes on the outside of brake 
crum castings. 

The core designed to form the 
outside wall of the mold is made 
and dried as a plain one-piece ring 
and the vanes or ribs are cut in the 
inside face by a thin abrasive wheel 
as shown in Fig. 9. The core mix- 
ture contains 90 per cent sharp 





Fig. 10—Test bar pattern is pulled 


through opening in end of special flask 


sand, 10 per cent bank sand bonded 
with oil in the proportion of 1 part 
oil to 50 parts sand. The sand is 
rammed a little harder than usual 
to prevent the core from sagging 
in the green state. The bank sand 
and a small amount of cereal binde: 
also assist the core in maintaining 
the proper shape while green and 
in the preliminary drying stages 
The corebox is mounted and the 
sand is rammed on a jolt rollover 
machine. 

After the cores are dried they 
are placed in succession on the vane 
cutting machine which through 
suitable gearing is set to cut the 
desired number of grooves. Each 
groove is independent of the others 
and extends spirally in one complete 
turn from top to bottom of the core 
While the core is revolving, the 
wheel cuts one groove from top to 
bottom. The core then is re-set and 
the wheel cuts a second groove from 
bottom to top. The process is re 
peated until the required number 
of grooves have been cut in the 
inside face of the ring core 

Green sand molds for the drums 
are made on a pair of jolt, squeeze, 
rollover machines located close to 
each other, one for the copes and 
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the other for the drags. One of 
the molds ready for closing is 
shown in Fig. 4, while a floor of 
the molds set up for pouring is 
shown in Fig. 1. To conserve space 
in some instances, the molds are 
stacked with the upper tier slightly 
overlapping those comprising the 
lower tier. 


Metal for crankshafts and other 
castings presenting exceptionally 
peculiar characteristics is melted in 
a 1-ton electric furnace made by the 
Detroit Electric Furnace Co., De- 


troit. The remainder, approxi- 
CUSTOMER 
ro 
re] ver itt . rine ar 
Fig. 11—Organization chart through 


which foundry functions 


mately 75 per cent of the total ton 
nage, is melted in the cupola under 
the direction of a skilled metallur- 
gist. Molten metal from the cupola 
flows into a forehearth to insure a 
perfect and homogeneous mixture 
A skimmer in the trough between 
cupola and forehearth removes the 
slag. 


Bibliography Is 
Available 


American Foundrymen’s associa- 
tion recently has made available a 
series of mimeographed sheets en 
titled “Bibliography on Sand Test 
ing and Control.” That bibliogra 
phy contains mention of approx- 
imately 100 reports and papers on 
sand testing and control which have 
appeared in the Transactions of the 
American Foundrymen’s association 
from 1923 through 1936. 


Forms Company 


Mine Safety Appliances Co., Pitts- 
burgh, has formed the Mine Safety 
Appliances Co. of Canada _ Ltd., 
which has taken over the personnel 
and business of the safety depart- 
ment of Drummond, McCall & Co. 
Ltd., Montreal, Que. The safety de 
partment of Drummond, McCall had 
been agents for the Mine Safety 
company since 1918. The new com- 
pany is located at 802 Railway Ex- 
change building, 637 Craig street, 
Montreal, and is in charge of R. 
Morris, former safety division man- 
ager of Drummond, McCall & Co. 
R. M. McCall will represent the com- 
pany in Nova Scotia with an office 
and warehouse at New Glasgow. 
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Study Problems of 
Ingot Making 


J. F. Ednie, assistant chief metal- 
lurgist and director of research, 
Federated Metals division, Ameri- 
‘an Smelting & Refining Co., Pitts- 
burgh, discussed “Some Problems of 
Brass Ingot Manufacture as Related 
to the Foundry,” at the February 
meeting of the Pittsburgh Foundry- 
men’s association in the Norse room 
of the Fort Pitt hotel on Monday 
evening, Feb. 15. The meeting was 
unusually well attended. 

Mr. Ednie told how the manufac- 
turer of brass ingots copes with the 
impurities found in brass scrap. 
Prior to his talk he showed moving 
pictures depicting the manufacture 
ot copper, brass, and white metal 
ingots, showing the receiving and 
sorting of material, operations in the 
furnaces, refining and pigging of 
white metals, and the laboratories. 

Impurities found today in brass 
scrap include iron, antimony, phos- 
phorus, nickel, aluminum, and other 
substances, Mr. Ednie pointed out. 
Antimony and nickel can be reduced 
by dilution; phosphorus, aluminum 
and manganese are eliminated by 
oxidation; sulphur is more difficult 
to remove. 

Concerning the effects of these 
impurities in casting an ingot, Mr. 
Ednie said iron and antimony have 
no bad effects, while nickel up to 

per cent is unharmful. The ef- 
fect of sulphur is unpredictable; 
phosphorus and manganese are 
usually well removed and present 
no problems, but aluminum is harm- 
tul, according to the speaker. 

“The best advice to the foundry- 
man is to study his own individual 
troubles,”. said Mr. Ednie. “I don’t 
believe that in the same pot of 
metal you are likely to find trouble 
from both shrinkage and gases at 
the same time.” 

The leader of discussion was 
H. B. Reed, metallurgist for West- 
inghouse Air Brake Co., Pittsburgh. 
The discussion period drew some 
interesting comments from. both 
nonferrous and ferrous foundrymen. 


Book Review 


A.S.M. Metals Handbook, 1936 Edi- 
tion; cloth, 1540 pages, 6 x 9 inches; 
published by American Society for 
Metals, Cleveland, and supplied by 
THE Founpry, Cleveland, for $10 
plus postage; in Europe by Penton 
Publishing Co. Ltd., London. 


This, the fifth edition of the well- 
known handbook dealing with metal- 
lurgical practices pertaining to the 
manufacture, treatment and use of 
metals, is thoroughly revised and 
enlarged to bring it up to date and 
is the first edition to appear in con- 
ventional page size. Work of revi- 





sion and compilation was performed 
by authors and subcommittees su- 
pervised by a handbook committee 
of the American Society for Metals. 
Over 2000 individuals and more than 
40 subcommittes participated in the 
preparation of special reports and 
articles. 

The text matter contains 1392 
pages and 335 articles and two main 
sections, a ferrous section of 898 
pages and 180 articles and a non- 
ferrous section of 494 pages and 155 
articles. Each section is arranged 
in the following divisions: General 
data, constitution of matter, struc- 
ture, properties, testing, melting, 
casting, mechanical working, heat 
treatment, machining, grinding, 
welding, soldering, cleaning, equip- 
ment, and applications. 

A committee of the Institute ol 
Metals division of the American In 
stitute of Mining and Metallurgical 
Engineers prepared the material in 
the nonferrous section through a co- 
operative arrangement. Through 
the efforts of this group, a consider- 
able amount of new information on 
the properties, technology and ap- 
plications of nonferrous metals and 
their alloys has been made avail- 
able. 


Appoint Two Sales 
Representatives 


Claude B. Schneible Co., Chicago, 
recently appointed new sales repre 
sentatives in the Milwaukee and 
eastern Pennsylvania _ territories 
Paul J. Cnare will handle sales in 
Wisconsin and Minnesota’ from 
headquarters in Milwaukee. Mr 
Cnare was associated formerly with 
General Motors Corp., in the Chevro 
let gear and axle division. 

Charles C. Hermann, formerly of 
Deere & Co., Waterloo, Iowa, will be 
in charge of the Philadelphia office 
which covers eastern Pennsylvania, 
Maryland, Delaware and the lowe! 
New Jersey territory. 


Foundation Formed 


A new foundation has been estab- 
lished recently by the Lincoln Elec 
tric Co., Cleveland, which is dedi 
cated to the encouragement of study 
and research for benefit of the arc 
welding industry. The new organ 
ization has been named the “James 
F. Lincoln Are Welding Founda 
tion.” Dr. E. E. Dreese, head of the 
department of electrical engineering, 
Ohio State university, will give prin 
cipal direction to the research and 
educational activities of the new 
foundation. 


Fred M. Viles Co., Great Falls, 
Mont., has been appointed distributor 
in that territory for the Harnisch- 
feger Corp., Milwaukee. 
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Engineered handling 
LOW COST POURING 


GREATER PRODUCTION 
IMPROVED CASTINGS 


ot 


Plans for handling foundry materials often mean 
the difference between profit and loss. Handling 
that involves considerable labor must be made easy 
and methods provided for quick transportation of 
hot metal from cupola to molds. 


Time after time American MonoRail equipment 
is selected wholly upon the engineering skill demon- 
strated in the proposed installation plan. 





With precision bearings for easy rolling trolleys 
and forgings for all wearing parts American Mono- 


; = for oe co Rail equipment produces the kind of handling 

recommended. Recent installations prove the value 

a of modern layout. Let our engineers suggest ways 
reference in many of improving your handling system. 


technical libraries 


THE AMERICAN MONORAIL CO 


13104 Athens Ave., Cleveland, O. 
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Serves 
Foundry 
Industry 


(Concluded from page 25) 
regard this as a buyers market. One 
in Chicago that had been losing its 
shirt on a job at 5 cents a pound 
threw out the patterns because the 
loss was too great. The patterns 
came back, with an increased order 
and at 7's cents, just 50 per cent in- 
crease. 

What business has the secretary 
of the American Foundrymen’s as- 
sociation to talk about prices? Per- 
haps directly, none. But we all 
want to see this foundry industry 
live, not alone now, but through 
1938, 39, 40 and far into the future. 
While we don’t hold any truck with 
the type of thinking evidenced in a 
recent conversation when an other- 
wise sane foundryman remarked 
that he thought the thing to do was 
pay any high prices asked for ma- 
terial or labor, soak up the price 
on the customer and let this “crash 
come as quickly as possible.” Nor do 
we believe that price fixing by collu- 
sion is necessary or wise. 


To Make a Fresh Start 


Let’s know our costs, reduce our 
costs, set a fair price, sell our prod- 
uct with self respect and rebuild. 
And in the foreground, lets make 
enough in the foundry business to 
pay decent salaries and wages. 
Thats the sharp prong of the man- 
power dilemma. 

Now as to manpower. What's 
happened? 

Since the late, un-lamented de 
pression, the foundry industry has 
lost many men. Some have died 
some now operate gas stations, sell 
life insurance, etc. Some have reach 
ed the age of retirement, socially 
secure or otherwise. And_ the 
foundry industry has done a swell 
job of boondoggling for itself on ap- 
prentice training. Of course there 
are exceptions. 

But in actively training to supply 
a real scarcity of men, the record 
is not creditable. 

Further, as we get into more ac- 
tive business conditions, the found- 
ries have many hampering obstacles. 
High pay for WPA work, easy-get 
on relief, better wages in nearby 
industry, more attractive working 
conditions in lines that compete for 
labor sales and management talent, 
application of physical examination 
to rule out the unfit. These and 
dozens of other conditions that you 
know more about than I do make 
the situation acute. 

Training on the basis of teaching 
one man, one job may work in high 
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production plants. It does in some 
classes of foundries. But, by-and- 
large, more training is necessary 
even to provide a reasonably cap- 
able foundry workman. Apprentice 
training is strongly urged by the 
A. F. A. Unless legislation limits 
activities of boys under 20 to prize 
fighting, playing baseball or getting 
married, apprenticeship should be 
made available and with adequate 
pay to youngsters. 

Then in the operating executive 
posts, training again is necessary. 
Engineering brains are needed and 
must be bought. See that your men 
have the opportunity that awaits 
them in the technical papers, meet- 
ings and activities of the A. F. A. 
Encourage young men from neigh- 
boring engineering schools to enter 
your foundries. Give them a chance 
to learn your business, your prob- 
lems and supply you with that tech- 
nical background which foundry in- 
dustry needs today. 


Pay Adequate Wages 


When training is made available, 
proper pay should follow. The 
foundry industry most certainly 
needs the brains-—as well as brawn 
of men. Proper pay goes even 
further in providing the former. 

What is the American Foundry 
men’s association offering in these 
fast moving times? What can you 
as foundrymen, and you as engi- 
neers get from the intensive, con- 
stant work of this 40 years young 
organization? 

To get, you must give. That's 
fundamental. In the Chinese it is 
typified by the legend of the greedy 
man who entered the hereafter 
through the gate marked, “Within 
a cash becomes as ten thousands 
pieces of gold, and a minute is as 
ten thousand years.” The newcomer 
said to the attendant, “Give me then 
but one cash.” “In a minute,” was 
the response. 

The contributions of hundreds of 
fine minds finds expression in each 
technical gathering of the American 
Foundrymen’s association. It’s com- 
mittees through constant work and 
effort advance standards of mate- 
rials, methods and products. What 
use are you making of this exhaust- 
less mine of information? 

Further, the A. F. A. brings to the 
engineer knowledge of the proper- 
ties, application and service of cast- 
ings. How many of you, as engi 
neers, are making use of this serv- 
ice to the improvement of your own 
production and machines? 

But what is the benefit of dealing 
in details? What are the services of 
the American Foundrymen’s Asso- 
ciation, and how can it help you as 
individuals? Perhaps this can best 
be expressed by the statement of re- 
sponsibilities of the organization, 
recently developed by a_ special 
policy committee and approved by 
the board. This constitutes a broad 





statement of principles, the blue 
print of our job as members of fhe 


association. The outline of A. F. A. 
responsibilities is as follows. 


1. Extend A. F. A. membership to 
include 100 per cent of the 
progressive foundries in all 
branches of the castings in- 
dustry. 
Establish chapters as_ condi- 
tions justify and through well- 
planned and concerted effort, 
raise and maintain the stand- 
ard of work of present chapters 
for the foundry industry. 

3. Sponsor a broad, comprehen- 
sive program for unity of ac- 
tion on matters of public policy 
affecting the foundry industry. 

4. Assume leadership in making 
industry more articulate to the 
end that the increasing utility 
of all classes of castings may 
result advantageously to all 
persons engaged in the foundry 
and related industries, and to 
all users of foundry products. 

5. Continue to advocate and pro- 
vide direction for technical 
training of apprentices, em- 
ployes and supervisory forces. 

6. Continue to encourage, direct, 

and amplify technical research 

on the products of the entire 
castings industry. 

Point out obsolescence and 

show advantages of moderniza 

tion. 

8. Coordinate and _ disseminate 
through A. F. A. state policy 
committees, information help 
ful in securing equitable occu 
pational disease legislation. 

9. Foster and promulgate engi 
neering codes for industry use 
covering suppression and con 
trol of foundry dust, gases and 
fumes. 

10. Co-ordinate and disseminate in 
formation of assistance’ in 
combating in every legitimate 
way unfair compensation and 
occupational disease rates, and 
when advisable provide some 
form of group insurance for 
members of the foundry in 
dustry. 

11. Sponsor the development otf 
workable code of ethics for the 
foundry industry. 

12. Stimulate and provide direction 
to broaden the knowledge of 
those engaged in the design on 
the utility of cast products. 

13. Sponsor co-operative effort on 
the part of all interests in pro 
moting increased uses of cast- 
ings through directing atten 
tion to merit and application of 
cast products. 

14. Co-operate in effecting accept 
able standards for materials 
and equipment used in found 
ries. 

15. Stimulate and direct improve 
ment of pattern equipment. 
16. Continue to stimulate investiga 
tions and education in the mat- 

ter of costs. 

17. Assist in developing for each 
of the casting groups some sys 
tem of selling by price classifi 
cations. 


i) 
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NEW EQUIPMENT.... 


ppatin 


Precipitates Dust 
Electrically 


The electrostatic precipitor, 
shown in the accompanying illus- 
tration, is a development of West- 
inghouse research and has been ap- 
plied to the industrial air cleaning 
field by the Pangborn Corp., Hagers- 
town, Md. It is claimed that its 
use in industry provides the ad- 
vantages of dust and fume collection 
by electrical means within the range 
of general application at economical 
installation and operating costs. 

Distinguishing feature of the de- 
velopment is its division into two 
parts, the ionizing chamber and the 
precipitation chamber. Complete, 
the unit consists of three essential 
parts, the collector plate cells, the 
ionizing assembly and the power 
pack. 

Any particles in the air passing 
through the ionizing chamber are 
charged and, upon entering the pre 
cipitation chamber, the electrostatic 
field between the plates exerts a 
force which drives the particles to 
the grounded plates where they are 
deposited. At necessary intervals 
these plates are cleaned by wash 
ing, rapping or blowing with an air 
jet, the method of cleaning used de 
pending upon local conditions. The 





ollector plate cells, ionizing assembly 
and power pack are essential parts 
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ionizing assembly may be removed 
from the cabinet for replacement of 
the bronze ionizing wires. Collector 
plate cells are constructed from 
aluminum, brass or special alloys. 
All parts of the power pack are 
mounted on a common plate. Total 
power consumption for one power 
pack suitable for four collector plate 
cells is 125 watts. 


Screw Takeup Given 
* 
Protection 
Jeffrey Mfg. Co., Columbus, O., has 
developed the new protected screw 


takeup for conveyors and elevators, 
as shown in the accompanying illus 





The sliding base casting is cored out to 
slide freely over shield 


tration. The adjusting screw is pro 
tected from dust and dirt by an in- 
verted U-shaped shield which extends 
from end to end of the takeup frame. 
The sliding base casting, which car- 
ries a bronze adjustment nut, is 
cored out in such a way that it 
slides freely over the shield. 

This relieves the shield of any 
function other than protection of 
the screw. As the adjusting screw 
does not travel but remains inside 
the frame, it is protected from dam- 
age at all times. After adjustment, 
the bearing is clamped rigidly to the 
steel frame. 








Design Two New Ball 
Bearing Rollers 


Mathews Conveyer Co., Ellwood 
City, Pa., has developed two new 
ball bearing 
duty 


suitable for 
Both incor 


rollers 


heavy service. 





Rollers are in standard lengths from 


6 to 48 inches 


porate self contained double seals 
which protect the bearings and ball 
raceways from foreign matter. The 
accompanying illustration shows one 
type which is available in 4, 4's and 
1's inch diameters. Rollers are in 
standard lengths from 6 to 48 inches, 
spaced center to center from 6 inches 
up, to suit specific requirements 

Industrial grease fittings are 
and afford a means of periodical 
lubrication. Load ratings vary with 
the three available diameters. The 
second type design includes simila) 
features to those already described 
It is available in 5-inch diamete 
and is applied for both power driven 
and gravity applications. Each roll 
er has a continuous load rating of 
8000 pounds per roller. Both types 
incorporate hexagon axles thus pre 
venting the inner ball raceway from 
rotating on the axle which is held 
stationary in the conveyor frame 
Seamless steel tubing is used in both 
designs. 


used 


Clay Washer Handles 


Four Samples 


Harry W. Dietert Co., Detroit, has 
developed a clay washer, shown in 
the accompanying illustration, which 
automatically washes the clay sub 
stance from molding sands. Four 
samples may be washed at one time. 
Wash bottles with removable bot 
toms are supplied so that the clay 
free sand grains may be removed 
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Clay free sand grains may be removed 
from bottles and dried without filtering 


from the bottles and dried in the 
oven without filtering. 

The clay washer consists essen 
tiaily of the following: A base re- 
ceiving the four bottles; two sup- 
porting posts with a table, on which 
is mounted the motor and drive 
mechanism to rotate the four wash- 
ing tubes immersed in the sand sam- 
ple; and a water tank containing a 
float valve to maintain a constant 
level of water in the tank. Water 
from the tank travels through the 
posts to the rotated stirring tubes. 
The water leaves these tubes in a 
four pronged crow foot located at 
the bottom of the tubes. This causes 
the clay to be washed out of the 
molding sand. Water will carry out 
of the bottle only particles 20 
microns and smaller. The washer 
has a net weight of 70 pounds, a 
height of 24 inches and uses alter- 
nating or direct current, single 
phase, 110 or 220 volt motors. 


Pattern Alloy Is 


Nonshrinking 


For the duplication of wood mas- 
ter patterns to be used in construct- 
ing ‘aluminum matchplates, a_bis- 
muth-lead alloy has been found to 
produce good results. The alloy con- 
taining 55 per cent bismuth and 45 
per cent lead was developed by the 
Cerro de Pasco Copper Corp., New 
York. According to the manufac- 
turer, the alloy expands slightly on 
cooling, just sufficient to compen- 
sate for the loss in size due to clean- 
ing up the castings. 

The bismuth-lead alloy melts at 225 
degrees Fahr. so that it can be melt- 
ed in an ordinary ladle or similar 
container over a small gas flame. 
It is said to be quite fluid in the 
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molten state and to cast well in sand, 
plaster, wood or paper molds. A 
pouring temperature of 310 degrees 
Fahr. is recommended for long, thin 
castings, and one of 270 degrees 
Fahr. for thick, solid castings. The 
alloy is somewhat lighter than the 
13 per cent antimony-87 per cent 
lead alloy often used for patterns. It 
is not so brittle or hard, is much more 
ductile, and has a slightly lower ten- 
sile strength than antimonial lead. 

The alloy solders readily to brass, 
and a satisfactory solder for the pur- 
pose consists of two parts of the 
alloy combined with one part of tin. 
The two are melted together and 
then poured into a wooden mold or 
onto a flat iron plate. A solder flux 
made of muriatic acid killed with 
metallic zinc generally is employed. 
It is claimed that due to its non- 
shrinking properties and its fluidity, 
the bismuth-lead alloy reproduces ac- 
curately the fine detail of ornamen 
tal master patterns, and reduces to 
the minimum, the expense of hand 
chasing. 


Anneals Castings 
In Short Cycle 


Electric Furnace Co., Saiem, O., 
has constructed a new type special 
atmosphere furnace for scale free, 
short cycle annealing malleable 
castings. This furnace, shown in 
the accompanying illustration, is the 
continuous roller type and handles 
approximately 30 tons of castings 
per day, operating on a cycle requir- 
ing about 13 hours in the furnace. 
Castings to be annealed, consisting 
of miscellaneous small and large 
shapes, are loaded into alloy trays 
or baskets which travel through the 
furnace in two parallel rows direct 
ly on. specially designed 
which serve as the furnace hearth. 


rollers 





The trays are loaded on an ex- 
tension at the charging end of the 
furnace. At a suitable time inter- 
val, the charging door of the charg- 
ing vestibule opens. An auxiliary 
high speed drive mechanism rapid- 
ly charges the loaded trays into the 
vestibule. This door closes and the 
door of the heating chamber opens 
automatically to receive the loaded 
trays which are conveyed slowly 
and continuously through the heat- 
ing and cooling chambers. On reach- 
ing the discharge position, the trays 
actuate a limit switch which auto- 
matically opens the discharge door. 
Trays are delivered rapidly to a gas 
lock chamber or vestibule. 

The door closes and material is 
moved out onto a 2-tray transfer car 
and dumping equipment. Empty 
trays then are placed on a gravity 
conveyor extending along the side 
of the furnace and carried to the 
charging end where they are loaded 
for another cycle. The furnace is 
built gas-tight and a special non-oxi 
dizing atmosphere, obtained from an 
adjacent gas generator, is used in 
the heating and cooling chambers so 
that the uniformly annealed castings 
emerge free of scale. 

Heating elements used are heavy 
cast nickel-chromium alloy grids lo 
cated in the roof and bottom of the 
heating and soaking chambers. 
Heating elements are divided into 
seven separately and automatically 
controlled zones. While the new 
unit is 120 feet long, such units may 
be designed for larger or smaller 
capacities and varying cycles de 
pending on requirements. 


Moves Office 
Lincoln Electric Co., Cleveland, 
has moved its Cincinnati office from 
Fifth and Baymiller street to room 
602, American building, Central 


parkway at Walnut street. 








Castings to be annealed are loaded into alloy trays which travel through the furnace 


on specially designed rollers 
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Delicate Cores or HEAVY CASTINGS 
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@ BAKER Crane Trucks are only one of . 
many types developed for foundry and UGGEDLY built to stand the gaff 
heavy industrial work. Because of thecom- R 

pleteness of the Baker line and the broad 
experience of its engineers, you can get 
sound, unprejudiced counsel from Baker 


of jobs which require constant 


heavy-duty service ... yet so accurately 


material-handling engineers. For descrip- controllable that delicate cores can be 
tive bulletins, catalog or special informa- 
tion write or phone the address below. set in place without breakage ... BAKER 


Crane Trucks are the “Handy Andies” 














of foundry operation, popular with 
men and management wherever used. 
Indoors and out Baker Cranes travel 
speedily from job to job, always in de- 
mand and always saving time and money 


on both routine and emergency work. 


Capacities, 3,000 to 10,000 lbs. at 5 to 8 ft. Telescoping or rigid 
booms furnished up to 20 ft. in length. Hoisting, slewing and 


topping motions independently controlled from operator's position. 


most economical 


BAKER INDUSTRIAL TRUCK DIVISION way to handle 
of THE BAKER-RAULANG COMPANY material is NOT 


2161 West 25th Street * Cleveland, Ohio to HANDIe it 
ee 
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Measures Furnace 


Atmosphere 


Brown Instrument Co., Philadel- 
phia, has developed an instrument 
for measuring furnace atmosphere 
quality. The recording instrument 
is of the potentiometer type and is 
equipped with a 12-inch wide chart 
graduated to render the equipment 
applicable to measure atmosphere 
whether it results from complete 
or incomplete combustion or from 
dissociation. The chart is divided 
into two sections. 

The equipment operates on the 
principle of measuring the thermal 
conductivity of the gas mixture 
which is drawn continuously from 
the furnace. If the gas is the result 
of complete combustion, thermal 
conductivity will be less than 1.00 
due to carbon dioxide. If the sample 
has been produced by incomplete 
combustion or dissociation, thermal 
conductivity will be greater than 
1.00, except when there is less than 
one per cent combustible in the final 
mixture. 


Dust Arrestor May 
Be Portable 


Parsons Engineering Corp., 6511 
Cedar avenue, Cleveland, has de 
veloped the unit type dust arrestor 
shown in the accompanying illustra 
tion. The unit is intended for such 





The arrestor unit may be either sta- 
tionary or portable 


98 


applications as_ grinding wheels, 
tumbling mills, small pulverizers, 
screening equipment and similar op- 
erations where a restricted amount 
of air is handled. 

The arrestor may be made port- 
able by a small truck. With fan and 
drive mounted directly on the top, 
ii may be set in any convenient 
space near equipment being ventil- 
ated. It is shipped completely as- 
sembled, ready for operation. Horse- 
power ranges from 1' to 5. 


Develops Automatic 
Overload Device 


General Electric Co., Schenectady, 
N. Y., has developed a new thermal 
overload switch for fractional horse- 
power motors. The unit operates on 
line current and is arranged for con- 
venient mounting on the conduit of 
terminal box of the motor. The de- 
vice automatically disconnects the 
motor from the line when an over- 
load occurs, before the motor reach- 
es a dangerous temperature. When 
the motor has cooled it is automat- 
ically reconnected to the line, the 
entire operation being repeated at 
a safe interval until the motor is 
free of overload or removed from 
the line. 

Elements of the switch consist of 
a thermostatic bimetallic helix, a 
heater helix, a flat steel spring and 
a contact arm. The bimetallic 
helix is fixed at one end. When heat- 
ed to a temperature above normal, 
the free end rotates and reverses 
the bow of the steel spring. When 
the spring passes dead center, it also 
moves the contact arm and discon- 
nects the motor from the line. With 
the line.open, current ceases to flow 
in the heater helix and the bimetal- 
lic helix turns in the opposite direc- 
tion. When the temperature is nor- 
mal, the spring snaps to the “on” 
position, 


Reflectors Used on 


Vapor Lamps 


A new angle type vapor proof 
reflector for use with 250-watt high 
intensity mercury vapor lamps has 
been designed by the Westinghouse 
Electric & Mfg. Co., East Pittsburgh. 
In locations with overhead obstruc- 
tions, these units, mounted on the 
sidewalls, are said to provide good 
illumination on horizontal or ver- 
tical surfaces. The unit consists of 
a cast iron hood with medium 
socket, an opal glass globe and a 
porcelain enamel _ reflector. The 
hood, finished in green baked acid 
resisting enamel, is tapped for a 
inch conduit. 

The hood also will attach to a 
standard 4-inch sheet metal outlet 
box and is claimed to be vapor proof, 


regardless of whether or not it is 
attached to a vapor proof conduit 
box. A medium base front connected 
socket is mounted rigidly in the 
hood and properly positions the 
lamp in the globe and reflector. 
Hood and globe are threaded and 
gaskets are provided for the vapor 
proof enclosing globe. 


Laboratory Oven Has 
Five Sizes 

Paul Maehler Co., 2216 West Lake 

street, Chicago, has constructed a 


laboratory type oven, shown in the 
accompanying illustration, in five 











Heated air is distributed by a fan for 
even distribution 


standard sizes. Gas or electric heat 
ed, it has forced air circulation, for 
baking or drying operations to 500 
degrees Fahr. The oven is built for 
test baking or drying of paints, va) 
nishes, chemicals, wood or fibre prod 
ucts, cores, molds, or other materials 
in small batches. 

Heated air is distributed by a fan 
which is said to result in distribu- 
tion through the oven within a range 
of 5 degrees Fahr. Thermostatic 
control maintains temperature at 
any predetermined setting. Insula- 
tion reduces radiation losses. Gas 
burners are of the atmospheric type 
and can be used for manufactured, 
natural, butane or mixtures of these 
gases. When desirable, electric heat 
ing also can be used with forced cit 
culation. The oven is shipped com- 
plete and, when connected to gas line 
and exhaust duct, is ready for opera 
tion. 


Lloyd B. Edwards Co., Minneap 
olis, recently has been appointed as 
agent for the Harnischfeger Corp 
to sell overhead cranes, hoists and 
motors in Minnesota, North and 
South Dakota. The company is lo 
cated at 840 Lumber Exchange build 
ing, Minneapolis. 
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kK EN with a 200 ton crane booming overhead, 
‘4 workmen in the shop below have implicit con- 
fidence in their safety. Make sure that they're as 
safe as they feel. Make sure that USS Wrought 
Steel Crane Wheels are Carrying your he aviest loads. 

Why? Because USS Wrought Steel Wheels hav: 
proved their absolute reliability under strenuous 
service. A special rim toughening process so tough- 
ens treads and flanges that wear is exceptionally 
slow and even. Wheel life is thus further prolonged 
Maintenance of proper alignment of Crane Bridge 
is made simple and inexpensive. Number of wheel 
changes 1s reduced. Tear-down repairs—which you 
start on week-ends but which often run into pro- 
duction hours on Monday and Tuesday are 
seldom necessary. 

Specify USS Wrought Steel Wheels with assur- 
ance that you will get lasting, efhicient and above 
all, safe and dependable operation. Double flange 
or single flange, they are furnished rough machined, 
or fnish machined with finish bore and keyway 
...rim toughened or untreated as desired. 


US'S WROUGHT STEEL CRANE WHEELS 
CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittshursh (feo Chicago 


United States Stee! Products Company, New York, Export Distributors 





Columbia Stee! Company, San Francisco, Pacific Coast Distributors grees } 


UNITED STATES STEEL 
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Obituary 


RED B. ERB, president and gen 

eral manager, Eaton-Erb Foun 
dry Co. of Detroit and Vassar, Mich., 
a past president of the American 
Foundrymen’s association and fo) 
many years a leader in the foundry 
industry, died unexpectedly on 
board the S. S. New York, Feb. 20, 
shortly after sailing on a Caribbean 
cruise. The funeral service was held 
in Royal Oak, Mich., Saturday, 
March 6. 

Mr. Erb was born April 30, 1886 
in Royal Oak, Mich. He was edu 





a, 


Fred B. Erb 


cated in the public schools of Royal 
Oak, and Birmingham, Mich., and 
was graduated from the University 
of Michigan in 1908. Mr. Erb began 
his foundry career immediately after 
graduation when he became con- 
nected with the Detroit Stoker & 
Foundry Co. as an engineer. He 
quickly progressed through the 
various departments and became 
foundry superintendent, a_ position 
he held until 1913. 

He then joined the Lakeside 
Foundry Co. as superintendent, and 
remained there until 1915 when he 
resigned to become associated with 
the Elmira Foundry Co., Elmira, 
N. Y. A year later, he returned to 
Detroit to become foundry manage! 
of the Packard Motor Car Co. 

In 1925 he left the Packard com 
pany and with B. A. Joyce organ 
ized the Erb-Joyce Foundry Co 
with a plant at Vassar. In 1932 Mr 
Erb collaborated with J. O. Eaton 
ot the Eaton Mfg. Co., and pw 
chased the Holley Permanent Mold 
Machine Co. Inc., Detroit, merging 
the two foundries to form the 
Eaton-Erb Foundry Co. 

For many years Mr. Erb had 
been active in the work of various 
foundry associations, serving on the 
board of directors and as vice presi- 
dent and president of the American 
Foundrymen’s association, and as 
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president of the Detroit Foundry- 
men’s association. He also was a 
member of the delegation which at- 
tended the International Foundry 
congress in England in 1929. Mr. 
Erb was a member of the National 
Founders’ association, and served as 
an officer or director in the follow- 
ing: Newark Mfg. Co., Slayter & Co., 
L. A. Walden & Co., and the First 
Management foundation. 


° ° . 


Albert H. Schneider, 63, veteran 
superintendent for the Crouse-Hinds 
Co., Syracuse, N. Y., died recently 
in Syracuse. Mr. Schneider had 
been superintendent of the com- 
pany’s plant for 40 years. 


* ° ° 


David Balkansky, 57, leader in the 
metalworking industries at Mani 
towoc, Wis., died Feb. 19 after an 
illness of 5 months. Mr. Balkansky 
was born in Russia and settled in 
Manitowoc in 1896. He was one of 
the founders of the Manitowoc Brass 
Foundry, Wisconsin Aluminum 
Foundry Co., and Manitowoc fron & 
Metal Co. 


. ¢ ° 


Tennis Wick, 57, retired membei 
of the A. H. Wick Realty Co., Cleve 
land, and former vice president of 
the Fox Furnace Co., Elyria, O., 
died Feb. 23 in Cleveland. Mr. Wick 
was born in Cleveland and went to 
Elyria about 30 years ago as vice 
president of the Fox Furnace Co. 
He held that position until 10 years 
ago when the company was ac- 
quired by the American Radiator 
Co. 


° ° . 


George Hammink, 62, former di 
rector for several years of the Well- 
man Bronze & Aluminum Co., 
Cleveland, died at Cleveland Heights, 
O., Feb. 8. He was born in Holland 
and taken to Cleveland by his par 
ents when he was 9 years old. When 
Mr. Hammink was only 25, he or 
ganized the City Brass Foundry, 
Cleveland, of which he was presi 
dent until selling the company in 
1926. He served as manufacturing 
agent there until 1932 when he be- 
came president of the Roberts 
Steam Specialty Co. At the time of 
his death, he retained that position 
and was affiliated with the Wellman 
company. 

° ° 7 


Dr. Paul Aulich, chairman of the 
technical committee on molding and 
allied materials of the Verein 
deutscher Giessereifachleute, died in 
Duisburg, Germany, on Jan. 13 . He 
was recognized as a foundry author 
ity not only in Germany, but also in 
Europe and the United States, par- 
ticularly for his investigations on 
molding sands. He attended the De- 





troit convention of the A.F.A. in 
1936 as the representative of the 
German ioundrymen, and urged at- 
tendance at the International Found. 
ry congress to be held later in Dus 
seldorf. Dr. Aulich was born in 
Polkwitz on Oct. 19, 1867 and re.- 
ceived his early education at the 
Glogau gymnasium. He then studied 
at the universities of Berlin, Munich 
and Geneva. At the latter he was 
assistant to Professor Graefe. and 
later served as assistant to Alexan 
der Classen at Aachen. 

Then for 6 years Dr. .Aulich was 
assistant superintendent and super- 
intendent of blast furnaces for 
Marchienne-au-Pont, Belgium. In 





Dr. Paul Aulich 


1899 he became an instructor in the 
State Metallurgical school at Duis- 
burg where he served until his re- 
tirement from active instruction in 
1931. He was noted as a linguist 
and spoke fluently in English and 
the Romance languages in addition 
to his own German. Dr. Aulich 
wrote numerous articles for the 
foundry field and was author of the 
section on foundry raw materials 
in the Handbook of the Vereins 
Deutscher Eisengiesereien. The last 
ten years of his life were spent in a 
study of molding sands, and he was 
responsible for the German stand- 
ard proposal for testing molding 
sands, recently published. 


+ . + 


William H. Hill, 69, vice president 
and a director of the American Ra 
diator Co. and chairman of the 
board of the company’s affiliate, Fox 
Furnace Co., died in New York Jan 
29. He was one of the founders of 
the American Radiator Co. in 1892 
Prior to that time he had been con- 
nected with the Michigan Radiator 
& Iron Co., Detroit. Mr. Hill went 
to the executive offices of the com- 
pany in Chicago in 1902, after man- 
aging the New York office for seven 
years. He remained in Chicago until 

(Concluded on page 102) 
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are poured daily with— 


Modern Improved Bottom-Pour Ladles MODERN 


Clean, hot metal is tapped off the bottom of Covered and Insulated Ladies 
the ladle; the Modern erclusire precision con- Lifetime Geared Ladies 
trol enables pouring very light section castings Improved Bottom-Pour Ladies 
with substantial increase in yield; bottom- Metal Pouring Systems 


pour mechanism operates in totally enclosed Crane and Monorail Systems 
for Metal and Mold Handling 


oil tight housing. 
Furnace Charging Cranes 


Send for our new ladle catalog. Sand Conditioning Systems 


Patented § Patents Pending 


MODERN EQUIPMENT COMPANY 


PORT WASHINGTON. WIS... DEPT. 129 


“Plan now to see the MODERN ENHIBIT at the Milwaukee Convention” 


<SeMovern FQuiemenr (0 
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(Concluded from page 100) 
1904 when he was made vice presi- 
dent and general manager of manu- 
facturing. From 1915 to 1921 Mr. 
Hill was vice president and treas- 
urer of the company. In the latter 
year he was made president of the 
Fox Furnace Co., from which posi- 
tion he retired in 1930. 

. ° . 

E. H. Weatherhead, 80, former 
vice president and director of the 
Bishop & Babcock Mfg. Co., Cleve- 
land, died Jan. 21 in Riverside, 
Calif.. where he had been living 
since his retirement 10 years ago. 


PICK UP 
EXTRA 


PH GRAB 


n Put an end to back-breaking methods in your foundry. 


PROFITS 


Mr. Weatherhead was born in 
Cleveland and spent his entire busi- 
ness life there. With his brother, 
the late A. J. Weatherhead, he 
founded the Cleveland Faucet Co. 
and acted as vice president and 
director. When that company was 
merged with the Bishop & Babcock 
Mfg. Co., he assumed the same of- 
fice with the latter company. 


J . 


Arthur James Bazeley, 65, me 
chanical and designing engineer, 
National Malleable & Steel Castings 
Co., Cleveland, died in Cleveland 





ie ae 


Increase your crane’s service capacity. Hook on a P&H single- 


line grab bucket and eliminate waste hours spent in cleaning 


and mixing operations. 


floor space... 


buckets are adapted to low headroom conditions. 
to attach or set aside, as work requires. 


out of order—no upkeep expense. 


crane will hoist them—they 


no need to raise your crane runway 


There's no need to increase your 


. PRH grab 
They're easy 
There's nothing to get 


They work as quickly as your 


save enough man-hours to pay for 


themselves in a short time. Write the Harnischfeger Corporation, 


4405 West National Avenue, Milwaukee, Wis. 


ASK FOR BULLETIN SL- 


HARMS CAE EGER 


CORPORATION 


<1 ee 


HOISTS + ELECTRIC CRANES Ps 
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MOTORS - ARC WELDERS - EXCAVATORS 


Vicks 
a 


Jan. 30. Mr. Bazeley was born in 
Bristol, England, and came to Amer- 
ica when he was 19. He had been 
employed by the National Malleable 
company for 44 years and during 
that time had contributed many im- 
provements and developments to 
railroad equipment. He was chief 
designer of the standard railroad 
car couplers now in use. 


* * . 


. 


Luman S. Brown, 81, president of 
the Springfield Facing Co., Spring- 
field, Mass., died at his winter home 
in Daytona Beach, Fla., Jan. 16. Mr. 
Brown was a native of Springfield 
and attended public school in that 
city. He worked at several odd jobs 
for a time and in 1882 founded the 
Springfield Facing Co. at Williman 
sett, for the manufacture of found- 
ry supplies, and retained the posi- 
tion of president for 57 years. Mr. 
Brown was well-known in Spring 
field and vicinity, due to his having 
pioneered in the selling of charcoal 
to the general public by the use of 
unique and original advertising. Re 
cently he had been made an honor- 
ary member of the Springfield 
Rotary club-—-an organization in 
which he took an active interest for 
many years. 


Gray Iron Society 
Plans Meeting 


Annual meeting of the Gray Iron 
Founders’ society will be held af the 
Hotel Cleveland, Cleveland, Friday 
and Saturday, June 11 and 12. 
Further details of the program will 
be announced later. 


Builds Addition 


Pangborn Corp., Hagerstown, Md., 
is making extensive additions to its 
plant. This building expansion pro 
gram involves an expenditure of ap- 
proximately $80,000, for building 
and new equipment. The plant is 
operating on a two shift basis 


Pablishes Papers 


Bureau of mines, Washington, re 
cently has published two technical 
papers on coking properties of coals. 
One is technical paper No. 570 on 
Carbonizing Properties and Petré 
graphic Composition of Clintwood 
Bed Coal from Buchanan Mines Nos 
1 and 2, Buchanan county, Va.” The 
other is technical paper No. 571 en 
titled “Carbonizing Properties and 
Petrographic Composition of Pitts 
burgh Bed Coal from Pittsburgh 
Terminal No. 95 Washington coun 
ty, Pa.” Copies of the papers may 
be obtained from the superintend 
ent of documents, Washington, for 
10 cents each. 
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MODERN AND UNUSUAL DEVELOPMENT IN 





Vertical Core Ovens 


(PATENTS APPLIED FOR) 





By 


Carl-Mayer 

















VERTICAL CORE OVEN 
Air Heater—Oil Fired, 
Harrison Radiator Corp. 

(Subsidiary) General Motors 
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Carl-Mayer in the development and 
successful application of this large, 
modern, “AIR HEATER’’ fired, 
VERTICAL CORE OVEN has a 


gain demonstrated the ability of this 
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American Radiator Corporation 
Electric Autolite Company 
General Motors Corporation 


(Subsidiaries) 
Packard Motor Car Company 
Studebaker Corporation 
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Foundry Activities 


ILSON FOUNDRY & MA- 

CHINE CO., Pontiac, Mich., 

formerly a_ subsidiary of 
the Willys-Overland Co., Toledo, O., 
has been made an independent com- 
pany with Charles E. Wilson, presi- 
dent; A. L. Weber, vice president; 
George P. Waller, secretary-treas- 
urer, and R. S. Whipple, assistant 
secretary-treasurer. D. R. Wilson, 
former president of the Pontiac 
company has resigned to devote his 
entire time to the affairs of Willys- 
Overland Inc., of which he is presi- 
dent. The Wilson foundry will do a 
jobbing business and will continue 
to make and machine all castings 
for the Willys-Overland engines. 

+ * * 


Lynchburg Foundry Co., Lynch 
burg, Va., was damaged recently to 
the extent of $20,000. 


+ * . 


Southern Co-operative Foundry 
Co., Rome, Ga., plans to build a 1- 
story, 65 x 140-foot foundry. 

+ * * 


Electro Alloys Co., Elyria, O., has 
opened a new Cleveland sales office 
at 5005 Euclid avenue. H. I. Dixon 
is in charge. 

+ * . 

Liberty Foundry Co., St. Louis, 
has started plans for an additional 
foundry building to cost $25,000. 
William T. Mellow is vice president 

* . * 

Acme Die Casting Co., Detrolt, 

has been incorporated. Daniel D. J. 
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RAW MATERIAL PRICES 
March 8, 1937 


Iron 
N \ $24.00 
No S B 20.00 
N f 1 ( us 24.00 
N found B ] 24.00 
Basic, Buffal 23.00 
Basic, Valley 23.50 
Mal ble, Ch 24.00 
Malleable, Buffal 24.50 
Char ' 26.50 

Coke 
( s\ ve pret $5.50 
e cok % 4.50 5.00 
ID tt deliv 10.85 

Scrap 
Hea elting steel, Valley $19.00 to $19.50 
Heavy It teel, Pit 21.50 to 22.00 
Heavy melting steel, Cl ig 20.00 to 20.50 
St plat 3uffal 14.00 t 14.50 
Stove plate, ¢ cag 12.00 to 12.50 
N l cast, New York 15.00 t 15.25 
N ; one, mchy., Chicag 17.00 t 17.50 
N 1 cast, Pittsburel 19.001 19.50 
No. 1 cast, Phi ladel ph a 19.00 to 19.50 
No. 1 cast, Birmi nghé 13.00 t 14.00 
Car wheels. "Dlenaivenal 19.50 to 20.00 
C a iron, Chicag 20.00 to 20.50 
Railr ad n ‘lea le. Chicage 22.50 to 23.00 
Mallea meufelc 19.00 to 20.00 

Nonferrous Metals 
Cents per pound 
Castings copper, refinery 16.00 
Straights tit 59.87 Me 
Aluminum, 99 per cent 20.00 to 21.00 
Aluminur No. 12 (Se« y 

standard) 17.75 t 18.25 
Lead, New York 7.25 
Antim mv, New Y 16.75 
Nickel, electro 5.00 
Zinc, Fast St. Le s, | SO 


Jend, 1127 Berkshire road, Grosse 
Pointe, Mich., is correspondent. 


* a . 


General Malleable Corp., Wauke- 
sha, Wis., suffered damage to its 
plant recently due to flood waters 
reaching boilers and annealing 
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ovens. L. K. Harkreider is president 
and general manager. 
* * » 

Forging & Casting Corp., Fern- 
dale, Mich., expects to place in op- 
eration, late in March, its new plant 
for the production of gray iron cast 
ings. 

* * * 

J. I. Case Co., Racine, Wis., maker 
of general farm equipment, has pu 
chased the plant of the Rock Island 
Plow Co., Rock Island, IIl., and will 
use it for manufacturing. 


* » * 


Aller Foundry & Pattern Co., 136 
Sotello street, Los Angeles, will con- 
struct a brass foundry building at 
1453 Beale street. M. V. Storm is 
manager. 

* * . 

Garrard Foundry Co., 320 East 
Eighth street, Holland, Mich., has 
been incorporated to manufacture 
castings. James G. Garrard is cor- 
respondent. 

* . * 

American Car & Foundry Co., 
Madison, Ill., will open its wheel 
foundry shortly. The company ex- 
pects to have the entire plant in op- 
eration during the year. 

* 7. . 

Index of foundry equipment or- 
ders, according to a report of the 
Foundry Equipment Manufacturer’s 
association, Cleveland, was 190.9 in 
January, 1937, as compared with 

(Concluded on page 106) 
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TAM 
“Found 


FERROTITANIUM 


THE FouNDRY 


March, 1937 


UNIFORM 


Titanium acts in three distinct ways to increase the strength of a casting, and 
make this strength more uniform even in thick sections . . . First, Titanium 
has a graphitizing effect. This produces a finer, denser grain structure and 
greater tensile strength . . . Titanium, secondly, as a result of its graphitizing 
and deoxidizing power, diminishes chilling of the cast iron, and insures 
slower setting and good life . . . Thirdly, Titanium—due probably to its puri- 
fying action in respect to oxygen and nitrogen—eliminates gas layering or 
films of iron oxide between the crystals and a consequent break in grain con- 
tinuity . . . Let a TAM Engineer explain how Titanium compounds can be 
adapted to your casting problems. TAM Metallurgical Alloys, for use with 
both ferrous and non-ferrous metals, include TAM Foundry Ferro-Titanium, 
TAM Original F. C. T. {Ferro Carbon-Titanium} No. 78, TAM Low Carbon 
Ferro-Titanium {both “40°,” and “25°,” titanium}, TAM Webbite, TAM 


Cupro-Titanium and many others. May we furnish complete information? 


THE TITANIUM ALLOY 


MANUFACTURING CO. 


GENERAL OFFICES AND WORKS .. . NIAGARA FALLS, N.Y., U.S.A 
EXECUTIVE OFFICES ..... . 111 BROADWAY, NEW YORK CITY 
Representatives for the Pacific Coast: BALFOUR, GUTHRIE & CO., San Francisco, Los Angeles, Portland, 
Seattle, Tacoma . . . . . « Representatives for Canada: RAILWAY & POWER ENG. CORP., LTD., 
Toronto, Montreal, Hamilton, Winnipeg, Vancouver, Sydney . . . . . . . Representatives for Europe 
I. ROWLANDS & CO., LTD., 23-27, Broomhall St., Sheffield, England 
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(Concluded from page 104) 
283.3 in December, 1936, and 127.0 
in January, 1936. Index of shipments 
was 177.2 in January, 1937, 187.1 in 
December, 1936, and 110.4 in Janu 
ary, 1936. 

* « ~x 


Howell Foundry Co., Whittier, 
Calif., has been established at 718 
West Penn street. Henry W. How- 


ell, 419 West Newmark § street, 
Monterey Park, Calif., is corre- 
spondent. 


National Malleable & Steel Cast- 
ings Co., Cleveland, has made space 
reservations for Cleveland’s 1937 
Great Lakes exposition, which will 
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open May 29 and continue for 101 
days. 
* * * 

B & S Bronze Foundry Inc. re- 
cently has moved from 600 East 
134th street, New York, to 2 Lom- 
bardy street, Brooklyn, N. Y. R. E. 
Bietry is president. 


x * 


Arcade Malleable Iron Co., 
Worcester, Mass., is installing a new 
annealing furnace with about four 
times the capacity of the company’s 
present equipment. The new unit 
is being constructed by the General 
Electric Co., Schenectady, N. Y. 


* * 


Progressive Brass Mfg. Co., 1702 








East Sixth street, Tulsa, Okla., will 
soon start an expansion program. 
Foundry space will be increased 75 
per cent and new core ovens, an 
abrasive cut-off machine and a mold- 
ing machine will be purchased. E. J. 
Thomas is president. 


* * * 


General Foundry & Mfg. Co., 
Flint, Mich., recently became a 
licensee of the Meehanite Metal 
Corp., Pittsburgh. It is producing 
general engineering castings and 
heat, corrosion, and wear resistant 
castings by that process. 


* * * 


George H. Smith Steel Casting 
Co., Milwaukee, has been purchased 
by Edward A. Bacon, who has be 
come president and_ treasurer. 
Other officers are: Secretary, W. J. 
Donnelly; controller, P. W. Kauf- 
mann. The company was founded 
in 1896 by George H. Smith, brother 
of the founder of the A. O. Smith 
Corp., Milwaukee, and is regarded 
as the oldest existing steel foundry 
in Wisconsin 


Kruckemeyer Foundry, Blanches- 
ter, O., has joined with Frank Klaine, 
formerly of the Star Foundry Co., 
Covington, Ky., in a project to be 
known as the Kruckemeyer-Klaine 
Foundry Co. The plant will be lo- 
cated in the building recently vacat 
ed by the Reliable Safe Co., Four- 
teenth street, Covington, Ky. The 
company will make furnace and 
stove repair parts and general job- 


bing castings. 


Output of steel castings produced 
in the Philadelphia Federal reserve 
district increased 3.1 per cent dur- 
ing January, according to reports 
received by the industrial research 
department of the University of 
Pennsylvania. This gain in activity 
raised the total output to a point 
ipproximately 90 per cent higher 
than that reached in January, 1936. 
In contrast, praduction of gray iron 
castings declined more than 7 per 
cent. Shipments of castings did not 
reflect the changes in production. 
Deliveries castings de 
creased slightly but shipments of 
iron castings did not fall off as se 
verely as production. 


of steel 


According to the National Safety 
council, occupational accidents in 
1936 added 70,000 permanent disa 
bility cases to the death total, and 
1,460,000 temporary disability cases, 
compared to respective totals for 
1935 of 63,000 and 1,340,000. Those 
injuries resulted in a wage loss of 
$510,000,000 and medical expense 
billed at $45,000,000. In addition the 
overhead cost of providing liability 
and workmen’s compensation insur- 
ance amounted to about $105,000,000. 
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CHAMPION Electric Sand Riddle 


CHAMPION Users the World Over Invariably Say— 


“It is the most useful piece of equipment we have’ 


Why? 


They have compared the CHAMPION with other machines and find it riddles 


and mixes molding sand, core sand and facing better and faster. 


They find the CHAMPION ELECTRIC SAND RIDDLE the most economical 
in power consumption and maintenance and serves all parts of the foundry and 
core room. 


Try it and be convinced. 





THE CHAMPION 


Riddles Sand 
All Over 
The World 





A low priced tool that should be in every 


cleaning room 


900 Ibs. pressure holds castings absolutely 
tight and rigid when grinding or chipping and 
insures MAXIMUM SPEED, SAFETY 
AND EFFICIENCY. 


Machine is of substantial construction with 


'<"' steel plate table and cast steel jaws, 





designed to hold castings of all shapes. TYPE ‘‘CC"’ re 
SHIPPED ON TRIAL. AIR OPERATED Ye 
CASTING VISE bs. 


CHAMPION FOUNDRY & MACHINE CoO. 


3016 West 2lst Place Chicago, IIl. 
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New TRADE PUBLICATIONS 


Copies of any of the literature listed below may be obtained 

by writing directly to the companies involved, or by ad- 

dressing THE FOUNDRY, in care of Readers’ Service De- 
partment, 1213 West Third Street, Cleveland 


ONVEYING SYSTEMS-—-Louden Ma Co,., 222 West Rayen avenue, Youngstow! 
C ehinery Co Fairfield, Iowa has 1S O has prepared a booklet on its line 
sued an attractive bulletin covering its of direct hot air heating systems. Special 
one-piece section for a hand-operated features of the company’s development 
monorail system Details of this new of that type of heater are given, with 


track for conveying are given, including typical installations in foundries 


iescription of switches curves steel : . . ' 
ae I CLEANING—Cleveland Crane & Eng 


neering Co Wickliffe © has presented 
HEATING SYSTEMS—Lee \ir Heate! information in an attractive bulletir 


framing, et 


Modernize Your Batch Type Ovens 


The D.S.M. Recirculation system permits a single external heater to serve a number of ovens 
all of which may require different baking periods and temperatures. For different sizes and 
shapes of cores 





DIAGRAMATIC LAYOUT—Varying temperatures and \ ‘ adjoining partments. O 
lated heater l or gas fired. ‘Aut tic temperatut t 


Open an oven or two for unloading. What happens? The temperature in the opened oven 
is automatically cut off, cold air circulated, and the other ovens continue on under their same 
baking conditions. No practical change in air volumes or temperatures 





iking Ww part t x 


AND IT IS ALL AUTOMATIC. No shifting of hand dampers. The above cuts are diagramatic only 
and are not intended to illustrate the interior circulating system in the ovens. Sketch and dimensions of 
your present installation will enable us to advise cost of modernization 


DETROIT SHEET METAL WORKS 


DETROIT MICHIGAN 








1270 Oakman Boulevard 
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concerning the company’s tramrail and 
carrier units for cleaning boiler rooms 
and windows Operations of the units 
and description of their construction de- 
tails are considered 


AUTOMATIC SWITCHGEAR—General 
Electric Co., Schenectady, N. Y., points 
out ways in which its automatic switch- 
gear may be used, in a recent publica- 
tion Performance of the switchgear on 
synchronous motor-generator sets, di- 
rect current feeders, mercury-are recti- 
filers, condensers, etc., is considered in 
a systematic and clear manner 


FLUID METERS—Bailey Meter Co., 
1050 Ivanhoe road, Cleveland, has pub- 
lished a 40-page catalog covering its 
line of fluid meters for steam, liquids 
and gases The manner in which any 
desired combination of indicating, re 
cording and integrating features may be 
combined with a flow mechanism is 
illustrated 


WELDING—Lincoln Electric Co., Cleve 
land, has published a _ bulletin on its 
200 ampere engine driven arc welder 
rhe generator control, coupling, idling de 
vice, ete., is described How the com- 
pany’s dual continuous control gives any 
type of are for each value of welding 
current also is pointed out. Engine speci 
fications conclude the treatment 


POTENTIOMETERS Bristol Co 
Waterbury, Conn describes its new re 
cording round-chart potentiometer in a 
recent bulletin Drilling dimensions, 
chart lists and other engineering data 
pertaining to the unit are included in 
the following forms: Pyrometer, tacho 
meter, resistance thermometer milli 
voltmeter and milliameter 


PACKINGS United States Rubber 
Products Inc., New York, has prepared a 
112-page booklet on the application of 
industrial packings for specific purposes 
The 12 indexed departments of the 
manual include sheet packings, gaskets 
rod and plunger packings, hydraulic 
packings, flax and jute, locomotive and 
special o'! well rotary drilling packings, 
pump valves and miscellaneous 


AUTOMATIC CONTROLLERS—Johns- 
ton Mfg. Co., Minneapolis, has issued a 
bulletin covering its valveless automatic 
controllers for oil burners Flow of 
heavy viscous oil to a burner, as regu- 
lated by the variable displacement 
metering pump produced by the com- 
pany, is discussed in detail A descrip- 
tion of the floating principle, floating 
controllers and other units is presented 


MAGNETIC ENGINEERING—A stand 
ardized catalog containing’ technical 
data, illustrations and descriptions of 
the various phases of magnetic engi- 
neering, including numerous types of 
friction devices employed in power trans 
mission, has been issued by the Stearns 
Magnetic Mfg. Co., Milwaukee Also, a 
bulletin describing a recently-developed 
drum type magnetic separator for puri 
fying dry pulverized material, applied to 
the elimination of iron or iron bearing 
minerals, has been compiled 


THERMAL OVERLOAD SWITCH—Gen 
eral Electric Co., Schenectady, N. Y. Bul 
letin No. 2369, describing a new thermal 
overload switch for fractional horse 
power motors, operating on line current 
and arranged for convenient mounting 
on the conduit or terminal box of the 
motor: bulletin No, 2525, type ICT-self- 
reset temperature relay for protecting 
alternating current machines and trans 
formers against abnormal heating; bul- 
letin No. 2467, giving technical and de- 
scriptive data on General Electric light- 
sensitive cell 
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